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* PRCDUCTI ON OF NAPHTHALDEHYDE VI A' A PRCPRI ETARY PROCESS
* PURI FI CATI ON OF THE SODI UM SALT OF BETA- NAPTHALENE- SULFONI C ACI D

* PRODUCTI ON OF 2- BENZOYL PYRI DI NE BY REACTI NG 2- CYANCPYRI DI NE | N
A SOLVENT COF MONCCHLOROBENZENE

* DI SSCLUTI ON OF ORGANI C POADER I N TOLUENE VI A ANOTHER
PRCOPRI ETARY PROCESS

WASTE SOLVENTS GENERATED BY THE LATTER TWD PROCESSES ARE CATEGCRI ZED AS LI STED RCRA FO002 AND FOO5 WASTES,
RESPECTI VELY.

A LI ST CF CHEM CALS USED AT THE SI TE BETWEEN 1982 TO 1984 WAS SUPPLI ED BY THE GREENWOCCD CHEM CAL CO. TO
THE VIRG NI A BUREAU OF TOXI C SUBSTANCES. ACCORDI NG TO TH S | NVENTCRY, BETWEEN 10, 000 AND 100, 000 KG CF
TOLUENE AND ONE- TO- TEN TONS CF CYAN DE PER YEAR WERE UTI LI ZED BY THE GREENWOOD CHEM CALS COVPANY DURI NG THI S
TIME PERIOD. A LIST OF 32 PRCDUCTS WAS ALSO SUPPLI ED BY GREENWOCD CHEM CAL CO.  THI S LI ST CONTAI NS
PRODUCTS FCR SALE AND | NCLUDES | NTERMEDI ATE AND FI NAL PRODUCTS RELATED TO PHARVACEUTI CAL MANUFACTURI NG THE
AGRI CULTURE | NDUSTRY, AND THE GENERAL SYNTHESI S OF OTHER PRODUCTS.

DURI NG THE I NI TI AL PERI OD OF OPERATI ONS, WASTEWATER FROM THE MANUFACTURI NG ACTI VI TI ES WAS DI SCHARGED | NTO
A SMALL LAGOON WHI CH HAS SI NCE BEEN BACKFI LLED. THE EPA HAS DESI GNATED THI S FORMER LAGOON BACKFI LL NORTH.
FOLLOWN NG CLOSURE OF THE BACKFI LL NORTH LAGOON, WASTEWATER FROM BUI LDI NG A WAS DI RECTED TO LAGOON 1, WH LE
WASTEWATER FROM BUI LDI NGS B AND C REPORTEDLY ENTERED LAGOON 2. WHEN THESE LAGOONS REACHED A PREDETERM NED
LEVEL, WASTEWATER WAS ALLEGEDLY ROUTED | NTO LAGOON 3 THROUGH OVERFLOW Pl PELI NES. LAGOONS 1,2, AND 3 DI D NOT
| NCORPCRATE ANY PROCESSES TO Al D I N THE BREAKDOAN OF WASTE ORGANI C CHEM CALS. WASTEWATER FROM LAGOON 3 WAS
ROUTED TO LAGCON 4 AND THEN TO LAGOON 5. LAGOON 5 HAD SPRAY DEVI CES TO Al D EVAPCRATI ON | N CRDER TO PREVENT
OVERFLOW ALL FI VE LAGOONS VWERE UNLI NED. I'N 1978, THE LAGOONS WERE REPORTEDLY DRAI NED AND BENTON TE LI NERS
WERE | NSTALLED. DETAI LS CONCERNI NG THE CONSTRUCTI ON METHCODS, MATERI ALS, OR THI CKNESS OF THESE LI NERS COULD
NOT BE DETERM NED FROM AVAI LABLE | NFORVATI ON.  THE GREENWOOD CHEM CAL CO. WAS NOT CLASSI FI ED BY EPA OR THE
COMMONWEALTH OF VIRG NI A AS A TREATMENT, STORAGE, OR DI SPCSAL FACI LI TY UNDER RCRA. I N ADDI TION, AT NO TI ME
WAS THE FACI LI TY REGULATED UNDER THE NPDES PROGRAM  COF THE FEDERAL CLEAN WATER ACT. THE FACILITY WAS | SSUED
A NO DI SCHARCGE CERTI FI CATE BY THE VI RG NI A STATE WATER CONTRCOL BQOARD (SWCB) PURSUANT TO THE VI RA NI A STATE
WATER CONTRCOL LAW

OPERATI ONS AT THE PLANT WERE TERM NATED I N APRIL 1985 WHEN A TOLUENE FI RE KI LLED FOUR WORKERS. A
PRELI M NARY ASSESSMENT AND A HAZARD RANKI NG WERE PERFORMED | N MAY AND NOVEMBER 1985, RESPECTI VELY. THE SITE
WAS PROMULGATED AS A NATIONAL PRICRITIES LI ST (NPL) SITE IN JULY 1987.
EPA EMERCGENCY RESPONSE ACTI VI TI ES TOOK PLACE AT THE GREENWOCD SI TE OVER THE NEXT 18 MONTHS (1987-1988).
SPECI FI C DETAI LS PERTAI NI NG TO REMOVAL ACTI VI TI ES CONDUCTED | N 1987/ 1988 ASSOCI ATED W TH OU-1 | NCLUDE:
* A SI GNI FI CANT NUMBER OF SURFACE DRUVS WERE REMOVED FROM THE SI TE

* REVAI NI NG DRUVMS AND CONTAI NERS I N THE BU LDl NGS WERE EXAM NED,
I N\VENTCORI ED, OVERPACKED AND STORED FCR FUTURE REMOVAL/ DI SPOSAL

* POTENTI ALLY EXPLOSI VE MVATERI ALS DETONATED ON THE SI TE

* SLUDGE FROM LAGOONS 1, 2 AND 3 WAS EXCAVATED AND DI SPCSED OF
OFFSI TE.  UNDERLYI NG HI GHLY- CONTAM NATED SO L FROM LAGOONS 1,
2, AND 3 WAS STABI LI ZED WTH KI LN DUST, EXCAVATED, AND PLACED
IN A LINED VAULT I N LAGOON 3

* AFTER EXCAVATI ON COF CONTAM NATED SLUDGE AND SO L, LAGOON 1 WAS
COVERED WTH 3-TO- 4 FEET OF CLEAN SO L OBTAI NED FROM A BCRROW
AREA VST OF LAGOON 1.

A REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY WAS | NI TI ATED I N OCTCBER 1988. A FOCUSED FEASI BI LI TY STUDY
(FFS) ADDRESSI NG QU-1 WAS COWPLETED | N AUGUST 1989.



#HCP
111, HGHLIGITS CF COMMUNI TY PARTI CI PATI ON

THE FOCUSED FEASI BI LI TY STUDY (FFS) REPORT AND THE PRCPCSED PLAN FOR THE GREENWOOD CHEM CAL SI TE WERE
RELEASED TO THE PUBLI C FCR COMMVENT ON AUGUST 24, 1989. THESE TWD DOCUMENTS WERE MADE AVAI LABLE TO THE PUBLIC
I'N BOTH THE ADM NI STRATI VE RECORD AND | N AN | NFORVATI ON REPCSI TORY MAI NTAI NED AT THE EPA DOCKET ROOM I N
REG ON Il AND AT THE CRQZET BRANCH OF THE JEFFERSON- MADI SON REG ONAL LI BRARY | N CRCZET, VIR NIA.  THE
NOTI CE OF AVAI LABI LI TY FOR THESE TWD DOCUMENTS WAS PUBLI SHED I N THE CHARLOTTESVI LLE DAI LY PROGRESS ON AUGUST
24, 1989. A PUBLIC COMVENT PERI OD ON THE DOCUMENTS WAS HELD FROM AUGUST 24, 1989 TO OCTCOBER 24, 1989. IN
ADDI TI ON, A PUBLI C MEETI NG WAS HELD ON SEPTEMBER 12, 1989. AT TH S MEETI NG REPRESENTATI VES FROM THE EPA
ANSWERED QUESTI ONS ABOUT PROBLEMS AT THE SI TE AND THE REMEDI AL ALTERNATI VES UNDER CONSI DERATI ON. A RESPONSE
TO THE COMVENTS RECEI VED DURING TH'S PERIOD IS | NCLUDED | N THE RESPONSI VENESS SUMVARY, PART OF TH S ROD.

#SRO
I'V. SCOPE AND ROLE OF OPERABLE UNI T OR RESPONSE ACTION W THI N SI TE STRATEGY

AS WTH MANY SUPERFUND SI TES, THE PROBLEMS AT THE GREENWOCD CHEM CAL S| TE ARE COVPLEX. AS A RESULT, EPA
HAS ORGANI ZED THE REMEDI AL WORK | NTO TWO OPERABLE UNITS. OPERABLE UNIT ONE (OU-1) ADDRESSES CONTAM NATED
SO L ASSOCI ATED W TH LAGOONS 1,2, AND 3 AND BACKFI LL NORTH  EPA HAS DETERM NED THAT THESE SO LS CONSTI TUTE A
PRI NCI PAL THREAT AT THE SITE. IN PARTICULAR, TH S SO L HAS BEEN DETERM NED TO PRESENT AN UNACCEPTABLE Rl SK
FROM POTENTI AL DI RECT CONTACT AND AN UNACCEPTABLE RI SK TO POTENTI AL OR KNOMN CONSUMERS OF GROUNDWATER
OPERABLE UNIT TWD (QU-2) | NCLUDES REVAI NI NG SO L/ SEDI MENT AND GROUNDWATER/ SURFACE WATER.  THI'S ROD ADDRESSES
OJ1, WH LE A FOLLOW UP ROD WLL ADDRESS QU 2.

#SCQU
V. SOURCES OF CONTAM NATION IN CPERABLE UNIT 1

LAGOON 1

DURI NG EPA REMOVAL ACTIVI TIES I N 1987 AND 1988, CONTAM NATED SLUDGES FROM LAGOON 1 WERE EXCAVATED AND
REMOVED FROM THE SI TE. CONTAM NATED SO LS BELOW THE SLUDGE REMAI NED TO BE ADDRESSED BY MEANS OF A REMEDI AL
ACTION.  THE LAGOON 1 EXCAVATI ON WAS BACKFI LLED WTH CLEAN SITE SOLS IN THE INTERM THE AREA OF LAGOON 1
I'S AN ESTI VATED 1570 SQUARE FEET.

S| XTEEN (16) SO L SAWMPLES HAVE BEEN COLLECTED AND ANALYZED FROM LAGOON 1. FIVE (5) OF THESE SAMPLES WERE
COLLECTED DURI NG USEPA REMOVAL ACTIVITIES AT THE SI TE | N DECEMBER 1987; THE REMAI NI NG ELEVEN (11) SAMPLES
WERE OBTAI NED FROM TWD SO L BORINGS (B6 AND B7) COWPLETED IN LAGOON 1 I N DECEMBER 1988, DURI NG THE RI/FS
FI ELD PROGRAM PERFCRMED BY EPA.

ANALYTI CAL RESULTS FOR Sl GNI FI CANT CONTAM NANTS DETECTED IN LAGOON 1 SO LS ARE SUMVARI ZED I N TABLE 1. THE
COVPLETE ANALYTI CAL RESULTS ARE SUMVARI ZED I N APPENDI X A OF THE FFS.

THESE RESULTS REVEAL ELEVATED LEVELS OF BENZENE, METHYLENE CHLORI DE, TETRACHLORCETHENE, AND ARSENI C FROM 0
TO 4 FEET | N DEPTH FROM I NTERFACE OF THE FILL AND THE CRIG NAL SO L PROFILE. SAWPLES COLLECTED FROM 4 TO
15.5 FEET FROM TH S | NTERFACE REVEALED H GHLY ELEVATED LEVELS COF BOTH VOLATI LE AND SEM - VOLATI LE TENTATI VELY
| DENTI FI ED COVWQUNDS (TICS). THE SEM - VOLATI LE TI C NAPHTALENEACETONI TRI LE WAS DETECTED AT ESTI MATED LEVELS
OF UP TO 5500 MG KG WTH N TH'S ZONE. TABLE 1- A SUWARI ZES ESTI MATED MAXI MUM CONCENTRATI ONS OF SELECTED
TENTATI VELY | DENTI FI ED COVPQUNDS DETECTED IN QU-1 SO LS, |.E, SOLS OF LAGOONS 1, 2, AND 3, AND BACKFI LL
NORTH.

LAGOON 2

SO L SAMPLES WERE COLLECTED FROM LAGOON 2 DURI NG EPA REMOVAL ACTIVI TIES AND THE RI/FS FI ELD PROGRAM  FI VE
(5) SO L SAWPLES WERE COLLECTED FROM SURFACE (0-2 FEET) AND NEAR- SURFACE (2-4 FEET) SO LS | N DECEMBER 1987;
FI'VE (5) ADDI TI ONAL SO L SAMPLES WERE OBTAI NED FROM A SO L BORI NG (B5) COWPLETED | N JANUARY 1989. SELECTED
RESULTS FOR THE | NDI CATCR CONTAM NANTS ARE PRESENTED I N TABLE 2. THE COVPLETE ANALYTI CAL RESULTS FOR LAGOON
2 SO LS ARE SUMWARI ZED I N APPENDI X A OF THE FFS. THE AREA OF LAGOON 2 WAS APPROXI MATELY 2, 356 SQUARE FEET.

ELEVATED LEVELS OF BENZENE, METHYLENE CHLORI DE, TETRACHLORCETHENE AND ARSENI C WERE DETECTED IN SO LS AT
LEAST TO A DEPTH CF FOUR FEET WTH N THI'S AREA. I N ADDI TI ON, ELEVATED LEVELS OF THE VOLATILE TIC
TETRAHYDROFURAN WERE DETECTED IN SO LS UP TO 20 FEET I N DEPTH

LAGOON 3



FI FTEEN (15) SO L SAVPLES WERE COLLECTED AND ANALYZED FROM LAGOON 3 DURI NG REMOVAL ACTI VI TIES | N DECEMBER
1987 AND APRIL 1988, AND THE RI/FS FI ELD PROGRAM | N DECEMBER 1988. SEVEN (7) OF THESE SAMPLES REPRESENT THE
CONTAM NATED MATERI ALS EXCAVATED FROM LAGOONS 1,2, AND 3 AND ENCAPSULATED IN THE "VAULT" CONSTRUCTED IN THE
LAGOON 3 EXCAVATI ON. THE MATERI ALS STORED W TH N THE VAULT HAVE BEEN CLASSI FI ED AS SO LS BASED ON SI TE
OBSERVATI ONS. | N PARTI CULAR, SAMPLI NG | N DECEMBER 1988 CONFI RVED THAT THERE WERE NO SLUDGES OBSERVED | N THE
VAULT, ONLY DRY TO SLIGHTLY MO ST, SILTY CLAY WTH GRAVEL AND SMALL KI LN DUST CONCRETI ONS.

THE REMAI NI NG ElI GHT (8) SO L SAMPLES FROM LAGOON 3 WERE OBTAI NED FROM THE 8- 12 FOOT DEPTH | NTERVAL, WH CH
CORRESPONDS TO THE FI RST FOUR FEET OF SO L UNDERLYI NG THE VAULT. SELECTED RESULTS FOR THE | NDI CATOR
CONTAM NANTS ARE PRESENTED | N TABLE 3. THE COWMPLETE ANALYTI CAL RESULTS FOR LAGOCON 3 SO L SAMPLES ARE
SUMVARI ZED I N APPENDI X A OF THE FFS. THE AREA OF LAGOON 3 | S AN ESTI MATED 3, 024 SQUARE FEET.

SO LS WTH N THE VAULT WERE FOUND TO CONTAI N ELEVATED LEVELS OF BENZENE, TETRACHLORCETHENE, METHYLENE
CHLORI DE AND ARSENIC. I N ADDI TION, FIFTEEN (15) VOLATILE/ SEM - VOLATI LE TI CS WERE DETECTED I N THESE SO LS.
TOTAL SEM - VOLATI LE TI CS WERE DETECTED AT LEVELS UP TO 14300 MZ KG SO LS UP TO FOUR FEET BELOW THE BOTTOM
OF THE VAULT WERE FQUND TO CONTAI N ELEVATED LEVELS OF METHYLENE CHLCRI DE.

BACKFI LL NORTH

A TOTAL OF EIGHT (8) SO L SAWPLES WERE COLLECTED FROM THE BACKFI LL NORTH (BFN) AREA. THREE (3) SAMPLES
WERE OBTAI NED FROM A BORI NG OF 8 FEET COVPLETED DURI NG THE SEPTEMBER 1987 | NTERI M FI ELD | NVESTI GATI ON.  THE
REMAI NI NG FI VE SAMPLES WERE COLLECTED FROM A 19- FOOT- DEEP BORI NG DRI LLED | N FEBRUARY 1989 FOR THE RI/FS Fl ELD
PROGRAM

SUMVARI ZED RESULTS FOR THE | NDI CATOR CONTAM NANTS DETECTED | N THESE El GHT (8) SAMPLES ARE PRESENTED | N
TABLE 4. COWPLETE ANALYTI CAL RESULTS FOR BFN SO L SAMPLES ARE SUMVARI ZED | N APPENDI X A CF THE FFS. THE
AREA OF BACKFI LL NORTH IS AN ESTI MATED 570 SQUARE FEET.

CONTAI NERI ZED CHEM CALS

CHEM CALS FORMVERLY UTI LI ZED I N CHEM CAL PROCESSES ONSI TE REMAI N STORED | N ONSI TE PROCESS BUI LDI NGS. AN
I NVENTCRY OF THE CHEM CALS OF CONCERN HAS BEEN COWVPI LED BY EPA AND VER FI ED BY EPA PERI ODI C | NSPECTI ON.  THE
I NVENTCRY | NCLUDES AN ESTI MATED 400 CONTAI NERS OF CHEM CALS, RANG NG I N VOLUVE FROM 60 M LLI LI TERS TO 55
GALLONS. THE I DENTITY OF THESE CHEM CALS HAS BEEN DETERM NED TO BE BUSI NESS CONFI DENTI AL | NFORVATI ON.
HOMNEVER, EPA'S ANALYSI S OF THI S | NVENTCRY HAS DETERM NED THAT THE CHEM CALS OF CONCERN ARE ElI THER
CARCI NOGENI C OR TOXI C, AND PRESENT A THREAT TO HUVAN HEALTH FROM DERVAL CONTACT COR | NCI DENTAL | NGESTI ON.

#CM
VI. CONTAM NANT M GRATI ON

SAMPLI NG DURI NG RI/ FS ACTI VI TY HAS REVEALED S| GNI FI CANT CONTAM NATI ON OF GROUNDWATER UNDERLYI NG AND
DOMNGRADI ENT CF CONTAM NATED SO LS ASSCCI ATED W TH LAGOONS 1,2 AND 3 AND BACKFI LL NORTH. FI GURE 3 | NDI CATES
THE LOCATI ON OF MONI TORI NG VELLS, WH LE TABLE 5 SUMVARI ZES THE RESULTS OF SAMPLI NG CONDUCTED BY EPA I N
FEBRUARY 1989.

SAMPLI NG OF MONI TORI NG WELL 10D, LOCATED | MVEDI ATELY SOUTH OF FORMER LAGOON 1, REVEALED SI GNI FI CANT
CONCENTRATI ONS OF BENZENE, CHLOROBENZENE, TETRACHLORCETHENE AND SEM - VOLATI LE TICS. SAMPLI NG OF MONI TORI NG
VELL 18S AND 18D, LOCATED APPROXI MATELY 150 FEET DOANGRADI ENT OF LAGOON 2 | N THE DI RECTI ON OF GROUNDWATER
FLOW (TO SOUTHEAST) REVEALED SI GNI FI CANT CONCENTRATI ONS OF BENZENE, CHLOROBENZENE, TRI CHLORCETHENE,

SEM - VOLATI LE TICS AND VOLATILE TIC S.

AS PREVI QUSLY | NDI CATED, ALL PERSONS WTH N A THREE-M LE RADI US OF THE SI TE CURRENTLY UTI LI ZE GROUNDWATER
FOR DRI NKI NG WATER PURPCSES. THE CLOSEST DOANGRADI ENT RESI DENTI AL WELL | S LOCATED APPROXI MATELY 2, 500 FEET
FROM THE SITE. |IN ADDI TI ON, ALL RESI DENTI AL WELLS WTHI N A 3-M LE RADIUS OF THE SI TE ARE POTENTI ALLY
HYDRAULI CALLY CONNECTED TO GROUND WATER UNDERLYI NG THE SITE. THE REFERENCED SAMPLI NG RESULTS | NDI CATE
CONTAM NATED SO LS ASSCCI ATED W TH LAGOONS 1, 2, AND 3, AND BACKFI LL NORTH HAVE CONTAM NATED GROUND WATER
UNDERLYI NG AND DOMNNGRADI ENT ( SOUTHEAST) OF THE SITE. I N ADDI TI ON, WH LE CONTAM NATED GROUNDWATER | S NOT
KNOM TO HAVE | MPACTED SURFACE WATER THROQUGH RECHARGE, THIS IS A PATHWAY OF POTENTI AL CONCERN. A REMEDY
ADDRESSI NG CONTAM NATED GROUNDWATER SHALL BE SELECTED IN A FOLLONM UP RCD FOR QU 2.

#SSR
VII. SUWARY OF SITE R SKS



A BASELI NE Rl SK ASSESSMENT HAS BEEN PERFORMED TO ESTI MATE THE RI SK TO HUVAN HEALTH POSED BY CONTAM NATED
SO LS INQJ1. BASED ON R DATA, THE SO LS OF CONCERN WERE DETERM NED TO PRESENT A POTENTI AL RI SK TO HUVAN
HEALTH BY CONTAM NATI ON OF GROUNDWATER ( AND SUBSEQUENT | NGESTI ON OF GROUNDWATER BY PERSONS POTENTI ALLY
RESI DI NG AT OR NEAR THE SI TE BOUNDARY) AND FROM DI RECT CONTACT BY POTENTI AL FUTURE RESI DENTS. THE BASELI NE
RI SK ASSESSMENT HAS THEREFCORE ESTI MATED Rl SK POSED TO HUVAN HEALTH BY CONTAM NATED SO L IN QU1 THROUGH THESE
TWDO PATHWAYS.

ELEVEN (11) CHEM CALS/ SUBSTANCES WERE SELECTED AS PRI MARY CHEM CALS/ SUBSTANCES OF CONCERN: BENZENE,
TRl CHLORCETHENE, CHLOROBENZENE, TETRACHLORCETHENE, METHYLENE CHLORI DE, NONCARCI NOGENI C PCLYCYCLI C ARONVATI C
HYDROCARBONS ( PAH) ( REPRESENTED BY NAPHTHALENE), NAPHTHALENE ACETI C ACI D, NAPHTHYLACETON TRI LE,
TETRAHYDROFURAN, ARSENI C, AND CYANI DE. THESE CHEM CALS WERE FOUND AT RELATI VELY H GH CONCENTRATI ON AND
FREQUENCY I N SI TE SO LS.

THE ORGANI C CHEM CALS, BENZENE, METHYLENE CHLCRI DE, TETRACHLOROETHENE, AND TRI CHLORCETHENE REPRESENT THE
VOLATI LE CARCI NOGENI C SOLVENTS, WH LE CHLOROBENZENE, METHYLENE CHLCORI DE AND TETRACHLORCETHENE REPRESENT THE
VCOLATI LE NON- CARCI NOGENI C SCLVENTS.  NAPHTHALENE REPRESENTS THE MEASURED CONSTI TUENTS CF THE NON- CARCI NOGENI C
SEM VOLATI LE CLASS CF PAH

NAPHTHALENE ACETI C ACI D, NAPHTHYLACETONI TRI LE, AND TETRAHYDROFURAN ARE SEVERAL OF NMANY TENTATI VELY
I DENTI FI ED COMPOUNDS ( TI CS) THAT HAVE BEEN OBSERVED AT THE GREENWOCD SI TE | N RELATI VELY HI GH CONCENTRATI ONS.
THESE PARTI CULAR COMPOUNDS ARE EXPECTED TO EXH BI T NON- CARCI NOGENI C CHRONI C SYSTEM C TOXI A TY; HOMNEVER, THE
ACTUAL TOXI COLOG CAL | MPLI CATI ONS CF THESE AND OTHER TI CS ARE DI FFI CULT TO ASSESS DUE TO THE PAUCI TY OF DATA
AVAI LABLE CONCERNI NG THESE CHEM CALS. METHYLENE CHLORI DE AND TETRACHLOROETHENE ARE REPRESENTED | N BOTH COF
THE GROUPS BECAUSE THEY HAVE BEEN SHOWN TO EXHI BI T BOTH CARCI NOGENI C AND NON- CARCI NOGENI C EFFECTS.  FOR THE
I NORGANI C CHEM CALS OF CONCERN, ARSENI C REPRESENTS CARCI NOGENI C METALS AND CYANI DE REPRESENTS NONCARCI NOGEN C
ANI ONS.

TO FAC LI TATE ESTI MATI ON OF RI SK PCSED BY THE SO LS OF CONCERN TO POTENTI AL CONSUMERS OF GROUNDWATER AT OR
NEAR THE SI TE BOUNDARY, NMEAN AND NMAXI MUM CONCENTRATI ONS OF THE PRI MARY CONTAM NANTS OF CONCERN IN QU-1 SA LS
WERE CALCULATED. THESE CONCENTRATI ONS APPEAR IN TABLE 6. A SO L LEACH NG MODEL WAS THEN USED TO ESTI MATE
THE RESULTANT CONCENTRATI ONS OF THESE COVPOUNDS | N GROUNDWATER AT THE SI TE BOUNDARY. THE MODEL COF CONCERN | S
DESCRI BED I N APPENDI X D OF THE FFS. ESTI MATED MEAN AND NMAXI MUM CONCENTRATI ONS OF THESE COVPOUNDS | N
GROUNDWATER AS CALCULATED VI A THE MODEL ARE PRESENTED | N TABLE 7.

UTI LI ZI NG THE MEAN AND MAXI MUM CONCENTRATI ONS | N TABLE 7, AN EXCESS UPPER BCQUND LI FETI ME CANCER RI SK AND
RATI O OF CHRONI C DAILY I NTAKE (DI) TO REFERENCE DOSE (RFD) WERE CALCULATED FOR CARCI NOGENS AND
NON- CARCI NOGENS, RESPECTI VELY. BOTH AVERAGE AND PLAUSI BLE MAXI MUM RI SKS AND RATI 05 WERE CALCULATED. CANCER
POTENCY FACTORS WERE USED TO CALCULATE CARCI NOGENI C RI SK.  THE ESTI MATED RI SKS OF CONCERN ARE ~ SUMVARI ZED | N
TABLE 8.

CANCER POTENCY FACTORS (CPFS) HAVE BEEN DEVELOPED BY EPA' S CARCI NOGENI C ASSESSMENT GROUP FOR ESTI MATI NG
EXCESS LI FETI ME CANCER RI SKS ASSOCI ATED W TH EXPCSURE TO POTENTI ALLY CARCI NOGENI C CHEM CALS. CPFS, WH CH ARE
EXPRESSED I N UNI TS OF (MF KG DAY), ARE MULTI PLI ED BY THE ESTI MATED | NTAKE OF A POTENTI AL CARCI NOGEN, IN
M& KG DAY, TO PROVI DE AN UPPER- BOUND ESTI MATE OF THE EXCESS LI FETI ME CANCER RI SK ASSCClI ATED W TH EXPCSURE AT
THAT | NTAKE LEVEL. THE TERM "UPPER BOUND' REFLECTS THE CONSERVATI VE ESTI MATE OF THE RI SKS CALCULATED FROM
THE CPF. USE OF TH S APPROACH MAKES UNDERESTI MATI ON OF THE ACTUAL CANCER RI SK HI GHLY UNLI KELY. CANCER
POTENCY FACTORS ARE DERI VED FROM THE RESULTS COF HUMAN EPI DEM OLOG CAL STUDI ES OR CHRONI C ANI VAL Bl QASSAYS TO
VWH CH ANI VAL- TO- HUVAN EXTRAPCLATI ON AND UNCERTAI NTY FACTCORS HAVE BEEN APPLI ED.

REFERENCE DOSES (RFDS) HAVE BEEN DEVELOPED BY EPA FOR | NDI CATI NG THE POTENTI AL FOR ADVERSE HEALTH EFFECTS
FROM EXPOSURE TO CHEM CALS EXHI BI TI NG NON- CARCI NOGENI C EFFECTS.  RFDS, WH CH ARE EXPRESSED IN UNI TS OF
M& KG DAY, ARE ESTI MATES OF LI FETI ME DAI LY EXPCSURE LEVELS FOR HUVANS, | NCLUDI NG SENSI Tl VE | NDI VI DUALS, THAT
I'S NOT LIKELY TO BE WTHOUT AN APPRECI ABLE R SK OF ADVERSE HEALTH EFFECTS. ESTI MATED | NTAKES CF CHEM CALS
FROM ENVI RONMENTAL MEDIA (E. G, THE AMOUNT OF A CHEM CAL | NGESTED FROM CONTAM NATED DRI NKI NG WATER) CAN BE
COWARED TO THE RFDS. RFDS ARE DERI VED FROM HUMAN EPI DEM OLOG CAL STUDIES, OR AN MAL STUDI ES TO WH CH
UNCERTAI NTY FACTORS HAVE BEEN APPLIED (E. G, TO ACCOUNT FOR THE USE OF ANl MAL DATA TO PREDI CT EFFECTS ON
HUVANS) .  THESE UNCERTAI NTY FACTCRS HELP ENSURE THAT THE RFDS W LL NOT UNDERESTI MATE THE POTENTI AL FCR
ADVERSE NON- CARCI NOGENI C EFFECTS TO COCCUR.

EXCESS LI FETI ME CANCER RI SKS ARE DETERM NED BY MULTI PLYI NG THE | NTAKE LEVEL W TH THE CANCER POTENCY
FACTOR THESE R SKS ARE PROBABI LI TI ES THAT ARE GENERALLY EXPRESSED I N SCI ENTI FI C NOTATION (E. G, 1 X
(10-6)).



AN EXCESS LI FETI ME CANCER RISK OF 1 X (10-6) | NDI CATES THAT, AS A PLAUSI BLE UPPER BOUND, AN | NDI VI DUAL HAS
A ONE-I N-ONE- M LLI ON CHANCE OF DEVELCPI NG CANCER AS A RESULT OF SI TE- RELATED EXPOCSURE TO A CARCI NOGEN  OVER
A 70- YEAR LI FETI ME UNDER THE SPECI FI C EXPOSURE CONDI TI ONS AT A SITE.

POTENTI AL CONCERN FOR NON- CARCI NOGENI C EFFECTS OF A SI NGLE CONTAM NANT I N A SINGLE MEDI UM | S EXPRESSED AS
THE HAZARD QUOTI ENT (HQ (OR THE RATI O OF THE ESTI MATED | NTAKE DER VED FROM THE CONTAM NANT CONCENTRATI ON I N
A G VEN MEDI UM TO THE CONTAM NANTS S REFERENCE DCSE). BY ADDI NG THE HQS FOR ALL CONTAM NANTS WTH N A
MEDI UM OR ACRCSS ALL MEDIA TO WH CH A G VEN POPULATI ON MAY REASONABLY BE EXPOSED, THE HAZARD | NDEX (H') CAN
BE CGENERATED. THE H PROVI DES A USEFUL REFERENCE PO NT FOR GAUG NG THE POTENTI AL SI GNI FI CANCE OF MULTI PLE
CONTAM NANT EXPOSURES W THIN A SI NGLE MEDI UM CR ACRCSS MEDI AL A HAZARD | NDEX OF ONE (1) OR GREATER WOULD
| NDI CATE ADVERSE, NON- CARCI NOGENI C HEALTH | MPACTS COULD OCCUR

FOR CERTAI N CHEM CAL CLASSES OBSERVED AT THE GREENWDOD CHEM CAL SITE (E. G, POLYCYCLI C ARQOVATI C
HYDROCARBONS ( PAH) AND TENTATI VELY | DENTI FI ED COVPOUNDS (TI CS), HUVAN HEALTH | NFORVATI ON IS VERY LI M TED.
BECAUSE OF TH S PAUCI TY OF DATA, | T I'S NECESSARY TO ASSI GN A REPRESENTATI VE CHEM CAL, HAVI NG HUVAN HEALTH
I NFORVATI ON, TO REPRESENT THE ENTI RE CHEM CAL GROUP. THUS, FOR THE PURPCSES OF THI S BASELI NE RI SK
ASSESSMENT, NAPHTHALENE W LL REPRESENT TOTAL PAH ON THE TARGET COVPOUND LI ST, NAPHTHALENE ACETIC ACID WLL
REPRESENT TOTAL SEM - VOLATI LE TI CS, AND TETRAHYDROFURAN W LL REPRESENT TOTAL VOLATILE TICS.

AS REFLECTED | N TABLE 8, LEACH NG OF CONTAM NANTS FROM QU-1 SO LS | S ESTI MATED TO RESULT | N GROUND WATER
WH CH EXCEEDS THE (10-6) CARCI NOGENI C RI SK LEVEL I N BOTH THE AVERACE (6 X (10-4)) AND PLAUSI BLE MAXIMM (2 X
10-2)) CASES | F CONSUVED ON A REGULAR BASIS. (SEE TABLE 6 FOR SO L CONTAM NANT LEVELS USED TO CALCULATE
AVERAGE AND PLAUSI BLE MAXI MUM CASES.) THE ACTUAL CARCI NOGENI C RI SK ASSOCI ATED WTH TH S

PATHWAY MAY BE BETWEEN THE AVERAGE AND PLAUSI BLE MAXI MUM CASE. | N THE CASE OF NON- CARCI NOGENS, THE
CALCULATED HAZARD | NDEX EXCEEDED A VALUE COF ONE FCR BOTH THE AVERAGE AND PLAUSI BLE MAXI MUM CASES FOR THE
GROUNDWATER PATHWAY.

I'N ADDI TI ON TO THE GROUND WATER PATHWAY, BASELI NE RI SK DUE TO DI RECT CONTACT W TH THE CONTAM NATED SQA LS
OF QU1 HAS ALSO BEEN ESTI MATED. THE RI SK OF CONCERN | S THAT | NCURRED BY POTENTI AL FUTURE RESI DENTS OF THE
SI TE FROM | NCI DENTAL | NGESTI ON AND DERVAL CONTACT. THE SO LS OF CONCERN WERE ASSUMED TO BE THOSE W THI N FI VE
(5) FEET OF THE SURFACE. TABLE 9 | NDI CATES THE MEAN AND MAXI MUM CONCENTRATI ONS OF THE ~ CONTAM NANTS CF
CONCERN I N SURFACE SO LS. TABLE 10 SUMVARI ZES ESTI MATED Rl SK AND HAZARD | NDEX (CDI: RFD) FOR CARCI NOGENS AND
NON- CARCI NOGENS.  ASSUMPTI ONS AND CALCULATI ONS ARE SUMVARI ZED | N APPENDI X D OF THE FFS.

AS REFLECTED I N TABLE 10, THE PRI MARY R SK FROM DI RECT CONTACT IS DUE TO ELEVATED LEVELS OF ARSENIC I N
SURFACE SO LS. THE AVERAGE EXCESS UPPER BOUND LI FETIME CANCER RISK IN TH'S CASE IS 1 X (10-5) WH LE THE
PLAUSI BLE MAXI MUM MAY BE AS HGH AS 1 X (10-4).

I N CONCLUSI ON, CONTAM NATED SO LS ASSOCI ATED W TH LAGOONS 1, 2, AND 3, AND BACKFI LL NORTH PRESENT AN
UNACCEPTABLE Rl SK TO HUVAN HEALTH FROM BOTH THE GROUNDWATER AND DI RECT CONTACT PATHWAYS. | T SHOULD BE NOTED
THE R SKS | DENTI FI ED I N TABLE 8 AND TABLE 10 SHOULD BE CONSI DERED CONSERVATI VE ESTI MATES. FOR | NSTANCE,
EXPOSURE LEVELS MAY BE OVERESTI MATED AND THE CRI TERI A FOR HEALTH EFFECTS HAVE MARA NS OF  UNCERTAI NTY.

A REVI EW OF AVAI LABLE SI TE- RELATED DATA HAS NOT REVEALED AN ENVI RONMVENTAL RI SK OF CONCERN.  EXTENSI VE
SAMPLI NG OF A TRI BUTARY TO STOCKTON CREEK LOCATED APPROXI MATELY 500 FEET FROM THE SI TE HAS DETECTED NO
CONTAM NANTS ASSCCI ATED WTH THE SITE. ONE SAMPLI NG EVENT DI D REVEAL AN ESTI MATED 12 UG L OF CYANIDE IN A
FARM POND LOCATED 300 FEET SOUTH CF LAGOON 5. ALTHOUGH THE SCURCE OF CONTAM NATI ON IS UNCERTAI N, AVAI LABLE
I NFORVATI ON SUGGESTS THE SOURCE OF THI' S CONTAM NATI ON | S SURFACE RUNOFF FROM AREAS QUTSI DE THE SCOPE CF QU 1.
THEREFORE, ALTERNATI VES TO ADDRESS TH S POTENTI AL PROBLEM SHALL BE EVALUATED AS PART OF CPERABLE UNIT TWD.
NO CRI TI CAL HABI TATS, ENDANGERED SPECI ES CR WETLANDS HAVE BEEN DETERM NED TO BE AFFECTED BY THE SI TE.

BASED ON THE ABOVE FI NDI NGS, ACTUAL OR THREATENED RELEASES OF HAZARDOUS SUBSTANCES FROM THE SI TE (QU-1),
I F NOT ADDRESSED BY | MPLEMVENTI NG THE RESPONSE SECTI ON SELECTED IN THI S RCD, MAY PRESENT AN | MM NENT AND
SUBSTANTI AL ENDANGERVENT TO PUBLI C HEALTH, WELFARE OR THE ENVI RONMENT.

#RAO
VII1. REMED AL ACTI ON OBJECTI VES

THE OBJECTI VE OF REMEDI AL ACTI ON THAT ADDRESSES SO LS ASSCCI ATED W TH LAGOONS 1, 2 AND 3 AND BACKFI LL
NORTH (QU-1) IS TOMN M ZE R SK TO HUMAN HEALTH AND THE ENVI RONMVENT, AND | N PARTI CULAR, TO M NI M ZE
EXPOSURE FROM THE DI RECT CONTACT- -1 NCI DENTAL | NGESTI ON AND DERVAL CONTACT- - AND | NGESTI ON OF GROUND WATER
CONTAM NATED BY LEACHATE M GRATI NG FROM THE SO LS COF CONCERN. EXPCSURE FROM BOTH COF THESE PATHWAYS, UNDER
CERTAI N G RCUMSTANCES, NAY BE REDUCED BY PLACEMENT OF A PERVANENT, | MPERVEABLE CAP OVER THE SO L OF CONCERN



HOMEVER, IN TH S CASE, ERCSI ONAL PROCESSES | NDUCED BY THE STEEP TERRAI N CHARACTERI STI C OF THE SI TE PREVENT
PLACEMENT OF A PERVANENT CAP. PLACEMENT CF A CAP VWHICH IS UNLI KELY TO BE PERVANENT DCES NOT CONFORM W TH
SARA' S PREFERENCE FCR PERVANENT SOLUTI ONS. THE ALTERNATIVE | S REMOVAL FROM THE SITE OF ALL SO L DETERM NED
TO EXCEED SI TE- SPECI FI C, RI SK- BASED CLEANUP LEVELS.

S| TE- SPECI FI C RI SK- BASED CLEANUP LEVELS PROTECTI VE COF THE GROUNDWATER | NGESTI ON PATHWAY ARE PRESENTED I N
TABLE 11. TARGET CONCENTRATI ONS PROTECTI VE OF TH S PATHWAY WERE DEVELOPED FROM MODELS TO DETERM NE
BASE-LINE RI SK.  SPECI FI C CALCULATI ONS CAN BE FOQUND | N APPENDI X 8 OF THE FFS. TO AVA D EXCEEDI NG GRCUND
WATER CRI TERI A | DENTI FIED I N TABLE 11, ALL SO LS ABOVE TARCGET CONCENTRATIONS IN TH S TABLE WLL BE REMOVED
FROM THE SITE. |IN ALL CASES, WTH ONE EXCEPTI ON, CRI TERI A PROTECTI VE OF THE GROUNDWATER PATHWAY ARE ALSO
PROTECTI VE OF THE DI RECT CONTACT PATHWAY. THE EXCEPTION IS ARSENI C, WHERE A SURFACE SO L CONCENTRATI ON CF 25
M& KGS HAS BEEN DETERM NED TO PRODUCE A CARCI NOGENI C RI SK OF (10-5), WHILE A CONCENTRATION CF 2.5 MA KG
CORRESPONDS TO AN ESTI MATED (10-6) CARCI NOGENI C RI SK.  BACKGROUND LEVELS OF ARSENI C | N THE EASTERN UN TED
STATES AVERACGE AN ESTI MATED 7.4 MZ KG AND RANGE UP TO 73 PPM I N ADDI TI ON, THE CANCER OF CONCERN IN THI S
CASE 1S A NON- FATAL FORM OF SKIN CANCER AS A RESULT, 25 MZ KG OF ARSENIC IN SO L IS CONSI DERED TO BE
PROTECTI VE AND | S THE TARGET CLEANUP LEVEL FOR TH S SUBSTANCE.

#DA
I X.  DESCRI PTI ON OF ALTERNATI VES

THE FOCUSED FEASI Bl LI TY STUDY (FFS) FOR THE GREENWDOD CHEM CAL S| TE DEVELOPED AND SCREENED ALTERNATI VES TO
ADDRESS OQU-1. UPON COVPLETI ON OF THE SCREEN NG PROCESS DESCRI BED I N THE FFS, FOUR ALTERNATI VES WERE
EVALUATED I N DETAIL. THE NO ACTI ON ALTERNATI VE WAS EVALUATED AS REQUI RED BY CERCLA. | N ADDI TI ON, THREE
ALTERNATI VES | NVOLVI NG BOTH TREATMENT AND CONTAI NVENT WERE EVALUATED. UNLI KE THE NO ACTI ON ALTERNATI VE, THE
THREE TREATMENT ALTERNATI VES STRI VE TO ACH EVE PREVI QUSLY | DENTI FI ED REMEDI AL OBJECTI VES. THERE ARE NO
OPERATI ON AND MAI NTENANCE ( &\ COSTS ASSOCI ATED W TH THESE THREE ALTERNATI VES.

ALTERNATI VE 1: NO ACTI ON

COST (PRESENT WORTH): $529, 900.
O8&M COST ( PRESENT WORTH): $462, 600.
| MPLEMENTATI ON TI ME: OVER 5 YEARS

UNDER THI S ALTERNATI VE, NO REMEDI AL ACTI ON WOULD BE TAKEN OTHER THAN (1) GROUNDWATER AND SO L MONI TORI NG
AND (2) RE-SEEDI NG OF AREAS DI STURBED BY REMEDI AL | NVESTI GATI ON ACTIVITIES. A PROGRAM CF PERI CDI C
GROUNDWATER AND SO L MONI TORI NG WOULD BE | MPLEMENTED OVER THE NEXT 30 YEARS TO EVALUATE CHANGES IN SITE
CONDI TI ONS OVER TI ME.  BECAUSE CONTAM NATION OF QU-1 SO LS WLL REVAIN I N PLACE, COLLECTED MONI TORI NG DATA
W LL BE EVALUATED NO LESS OFTEN THAN EVERY 5 YEARS AS REQUI RED BY SECTI ON 121 (C) OF CERCLA AS AMENDED.

SI M LARLY, THE NEED FCR REMEDI AL ACTI ON WOULD ALSO BE EVALUATED EVERY FI VE YEARS. CAPI TAL COSTS IN THI S CASE
COVER | NSTALLATI ON CF ADDI TI ONAL MONI TORI NG WELLS (I F NECESSARY) .

ALTERNATI VE 2: EXCAVATI ON, ONSI TE THERVAL OXI DATI ON (| NCI NERATI ON) ,
SQOLI DI FI CATI ON, AND OFFSI TE DI SPOSAL OF RESI DUALS

COST (PRESENT WORTH): $7, 884, 000.
| MPLEMENTATI ON TI ME: 18 TO 30 MONTHS

MAJOR COVPONENTS: THE MAJOR FEATURES | NCLUDE EXCAVATI ON OF AN ESTI MATED 4, 500 CUBI C YARDS CF CONTAM NATED
SO L ASSCCI ATED W TH LAGOONS 1,2 AND 3, AND BACKFI LL NORTH (OU-1), ONSI TE THERVAL OXI DATI ON, ONSI TE
STABI LI ZATI ON OF TREATED RESI DUALS (| F NECESSARY), AND/ R TRANSPORT OF RESI DUALS TO AN COFFSI TE RCRA SUBTI TLE
C LANDFI LL. I N ADDI TI ON, CONTAI NERI ZED CHEM CALS WOULD BE TREATED AND/ OR DI SPCSED OF COFFS| TE.

SO LS EXCEEDI NG SI TE- SPECI FI C, R SK- BASED CLEANUP LEVELS WOULD BE EXCAVATED AND TREATED ONSI TE I N
ACCORDANCE W TH RCRA SUBPART O STANDARDS USI NG A THERVAL OXI DATION UNIT. WHERE FEASI BLE, CONTENTS OF
CONTAI NED CHEM CALS WOULD ALSO BE | NCI NERATED ONSI TE.  THE UNI T WOULD BE MOBI LI ZED, OPERATED, AND CLOSED
ACCORDI NG TO THE REQUI REMENTS OF RCRA SUBPART O, 40 CFR 264. 340.

THESE REQUI REMENTS ARE APPLI CABLE BECAUSE THE SO L CONTAINS A RCRA- LI STED WASTE. SPECI FI C CPERATI NG
PRACTI CES NECESSARY TO MEET THE PERFORVANCE OBJECTI VES, | NCLUDI NG A 99. 99 PERCENT DESTRUCTI ON AND  REMOVAL
EFFI C ENCY (DRE) OF STACK EM SSI ONS AS REQUI RED BY SUBPART O OF RCRA, WOULD BE DETERM NED THROUGH A TRI AL
BURN AT THE SI TE AFTER THE | NSTALLATION CF THE THERMAL UNIT. SITE-SPECI FI C Al R MODELI NG HAS ~ DETERM NED
THAT ARSENI C EM SSI ONS FROM THE THERVAL OXI DATI ON UNI T COULD PRESENT A RI SK TO SURRCUNDI NG POPULATI ON W THOUT
APPROPRI ATE EM SSI ON CONTRCOLS.  THEREFORE, THE UNI T WOULD LI KELY BE EQUI PPED W TH A FORCED FLUX CONDENSER AND



A H GH ENERGY COLLI SI ON SCRUBBER TO M NIM ZE THE EM SSI ONS OF ARSENI C AND THE RESULTANT RI SK.

SINCE THE SO LS CONTAIN A RCRA- LI STED WASTE, THE RESI DUALS FROM THE TREATMENT PROCESS WOULD BE DI SPCSED | N
A RCRA SUBTI TLE C LANDFI LL AFTER COWPLI ANCE W TH APPLI CABLE COR RELEVANT AND APPRCOPRI ATE RCRA LAND DI SPCSAL
RESTRI CTI ONS | S CONFI RVED. BECAUSE ESTABLI SHVENT OF A SUBTI TLE C LANDFI LL ONSI TE IS NOT TECHN CALLY
FEASI BLE, AN COFFSI TE DI SPOSAL FACI LI TY SHALL BE USED.

TRANSPORT OF SO L RESI DUALS MUST MEET ALL STANDARDS APPLI CABLE TO TRANSPORTERS OF RCRA HAZARDQUS WASTE
(RCRA SEC. 3003, 40 CFR 262-263 AND VI RG NI A STATE HAZARDOUS WASTE NMANAGEMENT REGULATI ONS), WHI LE THE
DI SPOSAL FACI LI TY MUST BE | N COVPLI ANCE W TH RCRA SUBTI TLE C LANDFI LL STANDARDS PER EPA PROCEDURES FCR
I MPLEMENTI NG OFF SI TE RESPONSE ACTI ONS ( EPA DI RECTI VE 9834. 11). CONTAI NED CHEM CALS WH CH CANNOT BE
I NCI NERATED ONSI TE SHALL ALSO BE TRANSPORTED OFFSI TE FOR TREATMENT ANDY OR DI SPOSAL.  ALL SO LS EXCEEDI NG
Rl SK- BASED CLEANUP LEVELS SHALL BE EXCAVATED AND REMOVED FROM THE SI TE. THEREFORE, RCRA CLEAN CLOSURE
REQUI REMENTS WLL HAVE TO BE MET FOR ALL EXCAVATED AREAS BY BACKFI LLI NG WTH CLEAN SO L, GRADI NG TO PROMOTE
DRAI NAGE, COVERAGE W TH TOPSO L, AND REVEGETATION TO M NIM ZE EROSI ON.  ( GROUND WATER REMEDI ATI ON NECESSARY
TO COVWPLETE RCRA CLEAN CLOSURE W LL BE SELECTED UNDER QU-2.) SINCE USE OF SO LS IN THE AREA OF CONCERN WLL
BE UNRESTRI CTED, NElI THER OPERATI ON AND MAI NTENANCE NOR A SARA FI VE- YEAR REVI EWW LL BE NECESSARY.

ALTERNATI VE 3: EXCAVATI ON, OFF SI TE THERVAL OXI DATI ON (1 NCI NERATI QN),
AND CFF SI TE DI SPOSAL OF RESI DUALS

COST (PRESENT WORTH) :  $8, 787, 900.
| MPLEMENTATI ON TI ME: 16 MONTHS

MAJOR COVPONENTS: AN ESTI MATED 4, 500 CUBI C YARDS OF CONTAM NATED SO L ASSOCI ATED W TH LAGOONS 1, 2 AND 3
AND BACKFI LL NORTH WOULD BE EXCAVATED AND TRANSPORTED TO AN COFF SI TE THERVAL OXI DATI ON TREATMENT FACI LI TY.
FOLLOW NG THERVAL OXI DATI ON, RESI DUALS WOULD BE STABI LI ZED (| F NECESSARY) AND DI SPOSED | N A RCRA SUBTI TLE C
LANDFI LL.  CONTAI NERI ZED CHEM CALS WOULD ALSO BE TRANSPORTED OFFSI TE FCR THERVAL OXI DATI ON AND  LANDFI LLI NG

SA LS EXCEEDI NG RI SK- BASED CLEANUP LEVELS WOULD BE EXCAVATED AND TRANSPORTED | N COVPLI ANCE W TH STANDARDS
APPLI CABLE TO TRANSPORTERS COF HAZARDQOUS WASTE ( RCRA SEC 3003 40 CFR 262-263 AND VIRA NI A STATE  HAZARDOUS
WASTE MANAGEMENT REGULATI ONS) TO AN | NCI NERATI ON FACI LI TY. THE SELECTED FACI LI TY WOULD BE PERM TTED AND I N
COVPLI ANCE W TH ALL REQUI REMENTS APPLI CABLE TO RCRA | NCI NERATI ON FACI LI TIES, I NCLUDI NG 40 CFR 264, SUB- PART
O AND CFR 270.124. SPECI FI C REQUI REMENTS WOULD | NCLUDE A 99. 99 PERCENT DESTRUCTI ON EFFI Cl ENCY. | F
NECESSARY, RESI DUAL ASH REMAI NI NG AFTER OXI DATI ON WOULD BE STABI LI ZEDY SCLI DI FI ED BY THE PERM TTED FACI LI TY
PRI OR TO DI SPCSAL | N A RCRA SUBTI TLE C LANDFI LL.

EXCAVATED AREAS WOULD BE BACKFI LLED WTH CLEAN SO L, GRADED TO PROMOTE DRAI NAGE, COVERED WTH TOP-SO L AND
REVEGETATED DUE TO REMOVAL OF ALL SO L EXCEEDI NG Rl SK- BASED CLEANUP LEVELS, RCRA CLEAN CLOSURE  REQUI REMENTS
FOR THE EXCAVATED AREAS W LL BE MET. ( GROUNDWATER REMEDI ATI ON NECESSARY TO COVPLETE RCRA CLEAN CLOSURE W LL
BE SELECTED UNDER OU-2.) SINCE USE OF SO LS IN THE AREA OF CONCERN W LL BE UNRESTRI CTED, NEI THER OPERATI ON
AND MAI NTENANCE OR A SARA FI VE- YEAR REVI EWW LL BE NECESSARY.

ALTERNATI VE 4: EXCAVATI ON, ON SI TE ENHANCED VCLATI LI ZATI ON AND
SQOLI DI FI CATI ON, OFF- SI TE DI SPOSAL

COST (PRESENT WORTH) :  $6, 558, 000.
| MPLEMENTATI ON TI ME: 36 TO 48 MONTHS

MAJOR COVPONENTS: AN ESTI MATED 4, 500 CUBI C YARDS OF CONTAM NATED SO LS ASSOCI ATED W TH LAGOONS 1,2 AND 3
AND BACKFI LL NORTH WOULD BE EXCAVATED AND TREATED ONSI TE | N AN ENHANCED, LOW TEMPERATURE VCOLATI LI ZATI ON
TREATMENT UNIT. ORGANI C HYDROCARBON RESI DUALS CCOLLECTED DURI NG TREATMENT WOULD BE TRANSPORTED TO AN OFF- SI TE
THERVAL OXI DATION UNI' T FOR DESTRUCTI ON.  RESI DUAL SO LS WOULD BE STABI LI ZEDY SCLI DI FI ED ONSI TE (I F NECESSARY)
AND TRANSPORTED TO AN OFFSI TE RCRA SUBTI TLE C LANDFI LL FOR DI SPOSAL. THE LANDFI LL OF CONCERN WOULD BE I N
COVPLI ANCE W TH RCRA SUBTI TLE C REQUI REMENTS PER EPA PROCEDURES FOR | MPLEMENTI NG OFFSI TE ~ RESPONSE ACTI ONS
(EPA DI RECTI VE 9834.11). CONTAI NERI ZED CHEM CALS WOULD BE TRANSPORTED OFFSI TE FOR TREATMENT ANDY OR DI SPOSAL.

AVAI LABLE LOW TEMPERATURE VCOLATI LI ZATI ON TREATMVENT SYSTEMS ARE NOT KNOYWN TO BE EQUI PPED W TH A FORCED FLUX
CONDENSER/ H GH ENERGY COLLI SI ON SCRUBBER EXPECTED TO BE NECESSARY TO M NIM ZE ARSENIC EM SSIONS.  AS A
RESULT, THESE CONTROLS WOULD HAVE TO BE ADAPTED TO THE TREATMENT SYSTEM COF CONCERN. | N ADDI TI ON, BENCH AND
Pl LOT SCALE TESTS WOULD BE NECESSARY TO CONFI RM RCRA LAND DI SPCSAL RESTRI CTI ONS ( AND CORRESPONDI NG TREATMENT
LEVELS) WLL BE MET. EXTENSI VE TESTS WOULD ALSO BE REQUI RED TO REFI NE THE DESI GN OF THE SYSTEM



EXCAVATED AREAS SHALL BE BACKFI LLED, GRADED AND REVEGETATED. DUE TO REMOVAL OF ALL SO L EXCEEDI NG
Rl SK- BASED CLEANUP LEVELS, RCRA CLEAN CLOCSURE REQUI REMENTS FOR THE EXCAVATED AREAS WLL BE MET. (GROUND
WATER REMEDI ATI ON NECESSARY TO COVPLETE RCRA CLEAN CLOSURE WLL BE SELECTED UNDER OU-2). SINCE USE OF SO LS
IN THE AREA OF CONCERN W LL BE UNRESTRI CTED, NEI THER OPERATI ON AND MAI NTENANCE NOR A SARA FI VE- YEAR  REVI EW
WOULD BE NECESSARY.

#CAA
X, COVPARATI VE ANALYSI S OF ALTERNATI VES

THE FOUR REMEDI AL ACTI ON ALTERNATI VES DESCRI BED ABOVE WERE EVALUATED USI NG THE FOLLOW NG NI NE EVALUATI ON
CRI TERI A PRESENTED | N " GU DANCE FOR CONDUCTI NG REMEDI AL | NVESTI GATI ONS AND FEASI BI LI TY STUDI ES UNDER CERCLA'
(EPA, OCTCBER 1988) AND EPA DI RECTI VE 9355, 3-20, "DRAFT GU DANCE ON PREPARI NG SUPERFUND DECI S| ON DOCUMENTS:
THE PROPCSED PLAN AND RECORD OF DECI SI ON. "

THRESHOLD CRI TER A

* OVERALL PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT
* COVPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS( ARARS)

PRI MARY BALANCI NG CRI TERI A

* REDUCTI ON OF TOXICI TY, MBILITY, OR VOLUVE
* | MPLEMENTABI LI TY

* SHORT- TERM EFFECTI VENESS

* LONG- TERM EFFECTI VENESS

* CosT

MODI FYI NG CRI TER A

* COMMUNI TY ACCEPTANCE
* STATE ACCEPTANCE

THESE EVALUATI ON CRI TERI A RELATE DI RECTLY TO REQUI REMENTS I N SECTI ON 121 OF CERCLA WH CH MEASURE THE
OVERALL FEASI BI LI TY AND ACCEPTABI LI TY OF THE REMEDY. THRESHOLD CRI TERI A MJUST BE SATI SFI ED (OR AN ARARS
WAl VER OBTAI NED) | N ORDER FOR A REMEDY TO BE ELI G BLE FOR SELECTI ON. PRI MARY BALANCI NG CRI TERI A ARE USED TO
VEI GH MAJOR TRADECFFS BETWEEN REMEDI ES. STATE AND COVMUNI TY ACCEPTANCE ARE MODI FYI NG CRI TERI A FORVALLY TAKEN
I NTO ACCOUNT AFTER PUBLI C COMMENT IS RECEI VED ON THE PROPCSED PLAN. THE EVALUATI ONS ARE AS FOLLOWE:

A. PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

A PRI MARY REQUI REMENT OF CERCLA IS THAT THE SELECTED REMEDI AL ACTI ON BE PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONMVENT. A REMEDY |'S PROTECTI VE | F | T REDUCES CURRENT AND POTENTI AL Rl SKS TO ACCEPTABLE LEVELS PCSED BY
EACH EXPOSURE PATHWAY AT THE SI TE.

1. ONSITE THERVAL OXI DATI ON, OFFSI TE THERVAL OXI DATI ON

BOTH ALTERNATI VES | NCLUDE EXCAVATI ON AND | NCI NERATI ON CF ALL SO LS EXCEEDI NG RI SK- BASED CLEAN- UP LEVELS.
PERFCRVANCE OBJECTI VES FCR ALL OPERATI NG | NCI NERATORS, AS REQUI RED BY SUBPART O OF RCRA, | NCLUDE 99. 99
PERCENT DESTRUCTION. THI'S OBJECTI VE | S EXPECTED TO BE MET I N EACH CASE. BOTH | NCI NERATI ON ALTERNATI VES W LL
BE EQUALLY PROTECTI VE. | N EACH CASE, RESIDUALS MAY BE STABI LI ZEDY SCLI DI FI ED | F NECESSARY TO | MMOBI LI ZE
METALS PRI CR TO DI SPCSAL. ONSI TE RI SKS FROM DI RECT CONTACT AND GROUNDWATER PATHWAYS WOULD EFFECTI VELY BE
M TI GATED | N BOTH | NSTANCES.

2. ENHANCED VOLATI LI ZATI ON

ALL SO LS ABOVE RI SK-BASED CLEAN-UP LEVELS SHALL BE EXCAVATED FOR TREATMENT. ENHANCED VOLATI LI ZATION | S
EXPECTED TO Sl GNI FI CANTLY REDUCE CONCENTRATI ONS OF CRGANI C COVPOUNDS, PARTI CULARLY THE VOLATI LE FRACTI ON.
REDUCTI ON EFFI CI ENCY FOR SEM - VOLATI LE CRGANI CS MAY NOT BE AS H GH AS THAT FOR THE | NCI NERATI ON ALTERNATI VES.
SOLI D RESI DUALS FROM TREATMENT WOULD BE DI SPOSED CFF-SI TE.  ONSI TE RI SKS FROM DI RECT CONTACT AND GROUNDWATER
PATHWAYS WOULD BE EFFECTI VELY M Tl GATED.

3. NO ACTION



TH' S ALTERNATI VE WOULD NOT BE PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT. | N PARTI CULAR, CONTAM NATED
SO LS WOULD NOT BE EXCAVATED, AND RI SKS | DENTI FI ED PREVI QUSLY WOULD REVAI N | NDEFI NI TELY. BASED ON TH S
DETERM NATI ON, THE "NO ACTI ON' ALTERNATI VE SHALL NOT BE SUBJECTED TO FURTHER EVALUATI ON.

B. COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS

SECTI ON 121(D) OF CERCLA REQUI RES THAT REMEDI AL ACTI ONS AT CERCLA SI TES AT LEAST ATTAI N LEGALLY APPLI CABLE
OR RELEVANT AND APPRCOPRI ATE FEDERAL AND STATE STANDARDS, REQUI REMENTS, CRITERIA, AND LI M TATI ONS (WH CH ARE
COLLECTI VELY REFERRED TO AS "ARARS'). APPLI CABLE REQUI REMENTS ( REQUI REMENTS WHI CH MJUST BE SATI SFI ED UNLESS
ONE OF CERCLA' S WAI VER PROVI SIONS | S JUSTI FI ED) ARE THOSE SUBSTANTI VE ENVI RONVENTAL PROTECTI ON REQUI REMENTS,
CRITERI A, OR LI M TATI ONS PROMULGATED UNDER FEDERAL OR STATE LAWVWH CH, WH LE NOT APPLI CABLE TO THE HAZARDQUS
MATERI ALS FOQUND AT THE SITE, THE REMEDI AL ACTI ON | TSELF, THE SI TE LOCATI ON, OR OTHER Cl RCUMBTANCES AT THE
SI TE, NEVERTHELESS ADDRESS PROBLEMS OR S| TUATI ONS SUFFI CI ENTLY SI M LAR TO THOSE ENCOUNTERED AT THE SI TE THAT
THEIR USE IS WELL- SUI TED TO THAT SI TE

SI GNI FI CANT ARAR S | MPACTI NG THE REMEDY SELECTI ON PROCESS ARE DI SCUSSED BELOW
1. ONSITE THERVAL OXI DATI ON, OFFSI TE THERVAL OXI DATI ON

SINCE THE SO LS OF OONCERN CONTAI N RCRA- LI STED WASTES ( F002 AND F005), RCRA LAND DI SPOSAL RESTRI CTI ONS

(1 NCLUDI NG 40 CFR SECTI ON 268) ADDRESSI NG DI SPOSAL CF THE EXCAVATED SO L ARE APPLI CABLE OR RELEVANT AND
APPRCPRI ATE.  (SEE SECTION XI FOR MORE DETAILS). THERMAL OXI DATI ON OF THE SO LS I N AN | NOI NERATOR MEETI NG
RCRA SUBPART O REQUI REMENTS | S EXPECTED TO PRODUCE A SCLI D RESI DUE WAl CH MEETS ALL RCRA LDR | N EACH CASE,
RCRA SUBTI TLE C CLOSURE REQUI REMENTS ARE APPLI CABLE AND WOULD BE MET VI A EXCAVATI ON OF ALL SO LS EXCEEDI NG

SI TE SPEC FI C R SK- BASED CLEAN- UP LEVELS.  ( GROUNDWATER REMEDI ATI ON SHALL ALSO BE REQUIRED TO  COMPLETE RCRA
CLEAN CLOSURE. )

EACH ALTERNATI VE | S EXPECTED TO MEET ALL ARAR S UNDER BOTH THE CLEAN Al R ACT (I NCLUDI NG 40 CFR PARTS 1 TO
99 AND 40 CFR 61.01) AND STATE OF VI RG NI A REGULATI ONS FOR THE CONTROL AND ABATEMENT OF Al R POLLUTI ON
(WHERE APPLI CABLE) .

2. ENHANCED VOLATI LI ZATI ON

PRI OR TO DI SPOSAL OF THE EXCAVATED SO L, RCRA LAND DI SPOSAL RESTRI CTI ONS (LDR) MJUST BE MET. AFTER
TREATMENT VI A ENHANCED VOLATI LI ZATION, THE SO L IS LIKELY TO MEET APPLI CABLE TREATMENT STANDARDS FOR VOLATI LE
COVPOUNDS DESCRI BED I N 40 CFR 268 AND OTHER RELEVANT AND APPROPRI ATE LDR CRITERIA. AN ALTERNATI VE LDR
COVPLI ANCE OPTION IS TO GBTAIN A TREATABI LI TY VARI ANCE ( SEE EPA DI RECTI VE 9347. 3-06FS). REDUCTI ON CF
SEM - VOLATI LE COVPOUNDS TO RELEVANT AND APPROPRI ATE LDR CRI TERIA CAN ONLY BE CONFI RVED THROUGH BENCH AND
PI LOT SCALE STUDI ES. SHOULD CONTAM NANT LEVELS IN SO LS NOT BE REDUCED PER LDR ARAR S, THE RESI DUAL SO L MAY
HAVE TO BE TREATED AGAI N VI A ALTERNATI VE MEANS (E. G THERVAL OXI DATION) BEFORE | T CAN BE DI SPOSED. WH LE
COVPLI ANCE W TH LDR CANNCT BE CONFI RMED AT THI S TI ME, EXCAVATION OF ALL SO L ABOVE R SK- BASED CLEAN-UP LEVELS
WLL MEET RCRA SUBTI TLE C CLEAN CLOSURE REQUI REMENTS FOR RCRA UNITS OF CONCERN.  ( GROUNDWATER REMEDI ATI ON
SHALL ALSO BE REQUI RED TO COWPLETE RCRA CLEAN CLOSURE.) AS IN THE CASE OF THE | NCI NERATI ON ALTERNATI VES, Al R
EM SSI ON ARAR S UNDER BOTH THE CLEAN Al R ACT AND VI RG NI A REGULATI ONS FCR CONTROL AND ABATEMENT COF AIR
PCOLLUTI ON ARE EXPECTED TO BE MET.

3. REDUCTION OF TOXICITY, NOBILITY, OR VOLUVE

TH' S EVALUATI ON CRI TERI A ADDRESSES THE DEGREE TO WHI CH A TECHNCOLOGY OR REMEDI AL ALTERNATI VE REDUCES
TOXICITY, MOBILITY, OR VOLUME OF HAZARDOUS SUBSTANCES. SECTION 121(B) OF CERCLA ESTABLI SHES A PREFERENCE FOR
REMEDI AL ACTI ONS THAT PERVANENTLY AND SI GNI FI CANTLY REDUCE THE TOXICI TY, MOBILITY, OR VOLUME OF HAZARDOUS
CONTAM NANTS OVER REMEDI AL ACTI ONS VWHI CH WOULD NOT RESULT | N SUCH REDUCTI ONS.

1. ONSITE THERVAL OXI DATI ON, OFFSI TE THERVAL OXI DATI ON

BOTH ALTERNATI VES WLL REDUCE THE TOXICI TY AND VOLUME OF ORGANI C CONTAM NANTS TO THE MAXI MUM EXTENT
PCSSI BLE. I N PARTI CULAR, PER REQUI REMENTS OF SUBPART O OF RCRA, REDUCTI ON EFFI G ENCY WLL BE AT LEAST
99.99 PERCENT. | F NECESSARY, SCLID FI CATI ON STABI LI ZATI ON CAN REDUCE THE MOBI LI TY OF METALS PRI OR TO LAND
DI SPOSAL.

2. ENHANCED VCOLATI LI ZATI ON

THE TOXICI TY AND VOLUVE OF VOLATI LE CRGANI C CONTAM NANTS ARE EXPECTED TO BE REDUCED SI GNI FI CANTLY.



REDUCTI ON EFFI CI ENCY FOR SEM - VOLATI LE CRGANICS, | S NOT EXPECTED TO BE AS H GH AND NMAY BE SI GNI FI CANTLY LESS
THAN THAT ACHI EVED VI A THERVAL OXI DATION. I N THE CASE OF BOTH VOLATI LES AND SEM - VOLATI LES, REDUCTI ON

EFFI G ENCI ES ARE NOT KNOAWN AT THI S TI ME. | F NECESSARY, METALS COULD BE | MOBI LI ZED VI A SCLI DI FI CATI ON

STABI LI ZATI ON PRI OR TO DI SPCSAL. ORGANI C CONTAM NANTS COLLECTED I N THE THERVAL VOLATI LI ZATION UNIT WLL BE
DESTROYED OFFSI TE BY MEANS OF THERVAL OXI DATI ON.

D. | MPLEMENTABI LI TY

| MPLEMENTABI LI TY REFERS TO THE TECHNI CAL AND ADM NI STRATI VE FEASI BI LI TY OF A REMEDY, FROM DESI GN THROUGH
CONSTRUCTI ON, COPERATI ON, AND MAI NTENANCE. IN ALL CASES, COORDI NATION WTH THE VI RG Nl A DEPARTMENT COF WASTE
MANAGEMENT W LL FACI LI TATE | MPLEMENTABI LI TY.

1. COFFSITE THERVAL OXI DATI ON

SEVERAL | NCI NERATORS ARE ALREADY PERM TTED UNDER RCRA TO TREAT THE SO LS OF CONCERN.  THESE FAC LI TI ES
GENERALLY | NCLUDE RCRA SUBTI TLE C LANDFI LLS FOR DI SPCSAL OF SOLI D RESI DUALS. WH LE | NCI NERATOR CAPACITY IS
NOT H GH AT TH S TI ME, SEVERAL NEW FACI LI TTES WTH N A REASONABLE DI STANCE OF THE SI TE ARE EXPECTED TO BE
ON-LINE BY 1990. TH S ALTERNATI VE EMPLOYS PROVEN TECHNOLOG ES AND |'S READI LY | MPLEMENTABLE.

2. ONSI TE THERVAL OXI DATI ON

LOCAL RESI DENCES ARE LOCATED AS CLCSE AS 400 FEET UPSLCPE OF THE SITE. DUE TO THE RELATI VE LOCATI ON OF
RESI DENCES, ARSENI C EM SSI ONS FROM AN ONSI TE | NCI NERATOR ARE EXPECTED TO REQUI RE REDUCTI ON VH CH WOULD LI KELY
BE ACCOWPLI SHED ONLY VI A | NSTALLATI ON AND CPERATI ON OF A FORCED FLUX CONDENSER AND COLLI SI ON SCRUBBER
I NSTALLATI ON AND TESTI NG OF THI S EQUI PMENT | S EXPECTED TO TAKE UP TO SI X MONTHS.  WHI LE EM SSI ON CONTRCL
EFFI C ENCI ES NECESSARY TO ELI M NATE UNACCEPTABLE RI SK TO RESI DENTS ARE EXPECTED TO BE ACH EVED, THESE
REDUCTI ON EFFI CI ENCI ES CANNOT BE CONFI RVED AT THS TIME.  WH LE MORE COVPLEX THAN OFFSI TE | NCI NERATI ON, THE
REMAI NI NG COMPONENTS OF THI'S ALTERNATI VE ARE | MPLEMENTABLE.

3. ENHANCED VOLATI LI ZATI ON

SEVERAL MOBI LE ENHANCED VOLATI LI ZATI ON SYSTEMS ARE AVAI LABLE. HOWEVER, THE SYSTEM MOST LI KELY TO BE
EFFECTI VE AT REDUCI NG BOTH VOLATI LE AND SEM - VOLATI LE HYDROCARBONS FROM THE CLAY SO L CHARACTERI STI C OF
GREENWDCD CHEM CAL HAS NOT BEEN EQUI PPED W TH Al R PCLLUTI ON CONTROLS EXPECTED TO BE NECESSARY I N TH S CASE.
UP TO A YEAR COF CONSTRUCTI ON AND TESTI NG WOULD LI KELY BE NECESSARY TO I NSTALL TH' S EQUI PMENT AS NEEDED. BENCH
AND PI LOT SCALE TESTI NG WOULD ALSO BE NECESSARY TO CONFI RM THE EFFECTI VENESS OF THI S ALTERNATI VE | N MEETI NG
LDR AND TO REFI NE THE DESIGN OF THE SYSTEM AT TH S TI ME, ENHANCED VCLATI LI ZATI ON HAS NOT' BEEN PROVEN TO BE
EFFECTI VE | N REDUCI NG THE CONCENTRATI ONS OF SEM - VOLATI LE COVWPCUNDS UNIQUE TO THS SITE. CLAY SO LS
CHARACTERI STI C OF THE SI TE MAY PRESENT TECHNI CAL PROBLEM5, PARTI CULARLY W TH REDUCTI ON CF SEM - VOLATI LE
COVPOUNDS.

E. SHORT- TERM EFFECTI VENESS

SHORT- TERM EFFECTI VENESS ADDRESSES THE PERI OD OF TI ME NEEDED TO ACH EVE PROTECTI ON CF HUMAN HEALTH AND THE
ENVI RONMVENT, AND ANY ADVERSE | MPACTS THAT MAY BE POSED DURI NG THE CONSTRUCTI ON AND OPERATI ON PERI CD UNTI L
CLEANUP GOALS ARE ACH EVED.

1. COFFSITE THERVAL OXI DATI ON

THERE WOULD BE M NI MAL | MPACT TO THE COVWUN TY DURI NG | MPLEMENTATI ON.  RUNOFF SHALL BE DI VERTED AWAY FROM
AREAS OF EXCAVATI ON AS NECESSARY. AIR EM SSI ONS WOULD BE LI M TED TO THOSE GENERATED DURI NG EXCAVATI ON. Rl SKS
POSED BY TRANSPORT OF THE CONTAM NATED SO L HAVE BEEN DETERM NED TO BE M NI MAL EVEN I N THE CASE OF AN
ACCI DENTAL RELEASE | N TRANSPORT. FUGQ TI VE DUST EM SSI ONS COULD BE READI LY M NI M ZED USI NG WATER SPRAYS AND
CONVENTI ONAL ENG NEERI NG MEASURES. DESI GN OF THI S ALTERNATI VE COULD TAKE LESS THAN A YEAR, WTH ALL SO L
EXCAVATED AND TRANSPORTED TO AN CFFSI TE | NCI NERATOR DI SPCSAL FACI LITY W TH N ONE- HALF YEAR PROVI DED THAT
ADEQUATE CAPACI TY EXI STED.

2. ONSI TE THERVAL OXI DATI ON

THE COWUNI TY RESIDING IN THE | MVEDI ATE VI NITY OF THE SI TE WOULD BE EXPCSED TO LOW LEVEL ARSEN C
EM SSI ONS FROM AN ONSI TE | NCI NERATOR, PARTI CULARLY THOSE RESI DI NG UPSLCPE OF THE SITE. WH LE SPECIAL AIR
POLLUTI ON EQUI PMENT | S EXPECTED TO M NI M ZE EXPCSURE TO ACCEPTABLE LEVELS, DELAYS MAY BE | NCURRED I N GETTI NG
THE SYSTEM ON-LI NE AND DURI NG OPERATI ON. THESE DELAYS WOULD RESULT I N ADDI TI ONAL CONTAM NANT RELEASES TO



GROUNDWATER DURI NG THE PERI OD OF CONCERN. DESI GN AND CONTRACTOR PROCUREMENT COULD EXCEED ONE YEAR, WHI LE
CONSTRUCTI ON AND | MPLEMENTATI ON COULD ALSO EXCEED ONE YEAR

3. ENHANCED VCOLATI LI ZATI ON

VWH LE ARSENI C EM SSI ONS FROM A LOW TEMPERATURE ENHANCED VCOLATI LI ZATI ON SYSTEM COULD BE LOAER THAN THOSE
FROM ONSI TE THERVAL OXI DATI ON, SPECI AL Al R POLLUTI ON CONTROL EQUI PMENT MAY STILL BE REQU RED ( FORCED FLUX
CONDENSER AND HI GH ENERGY SCRUBBER). W THOUT EFFECTI VE Al R POLLUTI ON CONTROLS, CARCI NOGENI C RI SK | NCURRED BY
RESI DENTS | N THE AREA MAY BE UP TO 1 X (10-4). TH S EQU PMENT WOULD HAVE TO BE SPECI ALLY ADAPTED TO THE
THERVAL TREATMENT UNI T. AFTER ADAPTATI ON, PILOT SCALE TESTI NG WOULD BE REQUI RED TO VERI FY REDUCTI ON
EFFI C ENCI ES FOR ARSENI C EM SSI ONS HAVE BEEN MET. THI'S PROCESS COULD TAKE UP TO 6 MONTHS. I N ADDI TI QN,
BENCH AND PI LOT SCALE TESTS WOULD BE NECESSARY TO CONFI RM THAT LDR REQUI REMENTS WERE BEI NG MET AND TO REFI NE
DESI GN PARAMETERS. DES|I GN COULD EXCEED ONE YEAR, WH LE CONSTRUCTI ON AND | MPLEMENTATI ON TI ME COULD  EXCEED
TWD YEARS.

F. LONG TERM EFFECTI VENESS AND PERVANENCE

LONG TERM EFFECTI VENESS AND PERVANENCE ADDRESSES THE LONGTERM PROTECTI ON OF HUVMAN HEALTH AND THE
ENVI RONVENT ONCE CLEANUP GOALS HAVE BEEN ACH EVED, AND FOCUSES ON RESI DUAL R SK THAT WLL REVAI N AFTER
COVPLETI ON OF THE REMEDI AL ACTI ON.

1. ONSITE THERVAL OXI DATI ON, OFFSI TE THERVAL OXI DATI ON

THESE ALTERNATI VES SHOULD BE EQUALLY EFFECTI VE IN THE LONG TERM | N EACH CASE, SI TE- RELATED ORGANI C
CONTAM NANTS ARE PERVANENTLY DESTROYED TO THE MAXI MUM EXTENT PCSSI BLE UNDER CURRENT TECHNOLOGY. | F
NECESSARY, METALS I N SOLI D RESI DUALS CAN BE | MMOBI LI ZED VI A SCLI DI FI CATI ON STABI LI ZATI ON PRI CR TO DI SPCSAL.
A RCRA SUBTI TLE C LANDFI LL PROVI DES A DI SPOSAL FACI LI TY WH CH SHOULD FURTHER LIM T THE M GRATI ON CF ANY
I NORGANI C CONTAM NANTS REVAI NING IN THE SCLI D RESI DUALS.

2. ENHANCED VOLATI LI ZATI ON

TH' S ALTERNATI VE | S EXPECTED TO MEET LDR REQUI REMENTS FCR VOLATI LE ORGANI C CONTAM NANTS. REDUCTION |'S NOT
EXPECTED TO BE AS EFFI C ENT FOR SEM - VOLATI LE COVPOUNDS. I N EI THER CASE, BENCH AND PI LOT SCALE STUDI ES W LL
BE NECESSARY TO CONFI RM THAT LDR ARE MET AFTER TREATMENT. | F NECESSARY, STABILIZATI OV SOLI DI FI CATI ON CAN
REDUCE MBI LI TY OF METALS I N THE RESI DUALS PRI OR TO DI SPCSAL. CHEM CAL RESI DUALS FROM THE PROCESS WOULD
UNDERGO THERVAL OXI DATI ON I N A RCRA- PERM TTED | NCI NERATOR.  SEM VOLATI LES LEVELS I N SOLI D RESI DUALS ARE
EXPECTED TO EXCEED THAT FOUND | N RESI DUALS AFTER | NCI NERATI ON.  THESE SEM - VOLATI LES ULTI MATELY WOULD HAVE TO
BE CONTAINED | N THE SUB-TI TLE C LANDFI LL. SCLI DI FI CATI ON STABI LI ZATI ON VAY HELP | MMOBI LI ZE THE
SEM - VOLATI LES PRI OR TO SUCH DI SPOSAL.

G CosT

CERCLA REQUI RES SELECTI ON OF A COST- EFFECTI VE REMEDY (NOT MERELY THE LOAEST COST) THAT PROTECTS HUVAN
HEALTH AND THE ENVI RONVENT AND MEETS OTHER REQUI REMENTS OF THE STATUTE. PRQIECT COST | NCLUDES ALL
CONSTRUCTI ON AND CPERATI ON AND NMAI NTENANCE COSTS | NCURRED OVER THE LI FE OF THE PRQJECT. AN ANALYSIS OF THE
PRESENT WORTH VALUE OF THESE COSTS HAS BEEN COWMPLETED FOR EACH ALTERNATI VE DESCRI BED IN TH S RECORD CF
DECISION, AND | S PROVIDED IN SECTION | X CAPI TAL COSTS | NCLUDE THOSE EXPENDI TURES NECESSARY TO | MPLEMENT A
REMEDI AL ACTI ON.  ANNUAL OPERATI NG COSTS ARE | NCLUDED I N THE PRESENT WORTH COST.

ENHANCED VCLATI LI ZATI ON, ONSI TE THERVAL OXI DATI ON, OFFSI TE THERVAL OXI DATI ON

ENHANCED VCLATI LI ZATION | S EXPECTED TO BE THE LEAST COSTLY ALTERNATI VE TO | MPLEMENT, ASSUM NG THE VOLUME
OF CONTAM NATED SO L IS 4,500 CuBI C YARDS. HOWMNEVER, THE EFFECTI VENESS OF THI S ALTERNATI VE WOULD HAVE TO BE
DEMONSTRATED VI A BENCH AND PI LOTSCALE TREATABI LI TY STUDI ES. BOTH ONSI TE AND OFFSI TE THERVAL OXI DATI ON ARE
PROVEN TO BE EFFECTI VE. AT A VOLUME CF 4,500 CUBI C YARDS, THE ESTI MATED COST OF OFFSI TE THERVAL OXI DATI ON
EXCEEDS THE ESTI MATED COST OF ONSI TE THERVAL OXI DATI ON.  THE ACTUAL COST OF THESE ALTERNATI VES MAY BE
RELATI VELY EQUAL. SHOULD FI NAL VOLUMES EXCEED CURRENT ESTI MATES, ONSI TE | NCI NERATI ON COULD BE BECOVE
RELATI VELY LESS EXPENSI VE THAN COFFSI TE. ENHANCED VOLATI ZATION | S LIKELY TO BE THE LEAST COSTLY ALTERNATI VE
AT ALL SO L VOLUVES ABOVE 4,500 CUBI C YARDS.

H COMMUN TY ACCEPTANCE

A LOCAL C TI ZENS GROUP ( CONCERNED CI TI ZENS FOR GREENWDCOD) HAS STRONGLY ENDORSED THE SELECTI ON OF OFF- SI TE



THERVAL OXI DATI ON VI A WRI TTEN COMVENTS SUBM TTED | N RESPONSE TO A PROPCSED PLAN RELEASED ON AUGUST 24, 1989.
ADDI TI ONAL VERBAL COMMENTS BY LOCAL RESI DENTS DURI NG A PUBLI C MEETI NG HELD ON SEPTEMBER 12, 1989 ALSO
PREFERRED THI S ALTERNATI VE. COMMENTS DURI NG THE MEETI NG ARE SUMVARI ZED | N THE RESPONSI VENESS SUMVARY | N TH S
DOCUMENT. I N NO CASE DI D THE COVWLUNI TY EXPRESS PREFERENCE FOR ANOTHER ALTERNATI VE.  CONCERN WAS EXPRESSED
REGARDI NG ANY ALTERNATI VE RESULTI NG I N THE RELEASE OF SI GNI FI CANT Al R EM SSI ONS FROM THE SI TE.

I.  STATE ACCEPTANCE

THE COWONVEALTH OF VIRG NI A HAS SELECTED OFF- SI TE THERVAL OXI DATI ON AS THE PREFERRED REMEDI AL ALTERNATI VE
FOR THE GREENWOCD CHEM CAL SI TE.

#SR
I X THE SELECTED REMEDY

BASED UPON CONSI DERATI ON OF THE REQUI REMENTS OF CERCLA AND SARA, THE DETAI LED ANALYSI S OF THE
ALTERNATI VES, AND PUBLI C COMMENTS, THE EPA HAS SELECTED OFF- SI TE THERVAL OXI DATI ON AS THE PREFERRED REMEDI AL
ACTI ON FOR ADDRESSI NG OPERABLE UNI T ONE OF THE GREENWDOD CHEM CAL SITE.  THE COWONWEALTH OF VI RG NI A HAS
CONCURRED I N THE SELECTION.  TH' S REMEDY | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMVENT, 1S
COsT- EFFECTI VE, MEETS COR EXCEEDS ARAR S AND UTI LI ZES TREATMENT TECHNCLOGY TO THE MAXI MUM EXTENT PRACTI CABLE.

THE FI RST PRI MARY CBJECTIVE OF TH'S REMEDY | S EXCAVATION OF ALL SO L WTH N CPERABLE UNI T ONE EXCEEDI NG
SI TE- SPECI FI C, RI SKBASED CLEANUP LEVELS. TH S VOLUME IS CURRENTLY ESTI MATED AT 4,500 CUBI C YARDS.

THE SI TE- SPECI FI C, RI SK- BASED CLEAN- UP LEVELS ARE | DENTI FI ED I N THE REMEDI AL ACTI ON OBJECTI VES SECTI ON OF
TH S DOCUMENT. UPON EXCAVATI ON OF ALL SUCH SO LS AND SUBSEQUENT REMOVAL FROM THE SITE, NO SO LS WTHI N
OPERABLE UNIT ONE (SO LS ASSOCI ATED W TH LAGOONS 1,2 AND 3 AND BACKFI LL NORTH) SHALL PRESENT AN UNACCEPTABLE
Rl SK TO HUVAN HEALTH AND THE ENVI RONMENT. | N PARTI CULAR, SO LS WTH N CPERABLE UNIT ONE SHALL NO LONGER
PRESENT A RI SK DUE TO DI RECT CONTACT (DERVAL CONTACT OR | NCI DENTAL | NGESTI ON), NOR WLL LEACHATE M GRATI NG
FROM THESE SO LS RESULT | N AN UNACCEPTABLE RI SK TO CONSUVERS OF GROUNDWATER RECEI VI NG  SUCH LEACHATE. TO
ACCOVPLI SH THESE OBJECTI VES, ALL SO LS EXCEEDI NG LEVELS | DENTI FI ED I N TABLE 11 SHALL BE EXCAVATED. IN
ADDI TION, SO LS WTH ARSENI C AT CONCENTRATI ONS OF GREATER THAN 25 ME KG SHALL BE EXCAVATED.

PRI OR TO EXCAVATI ON OF THE CONTAM NATED SO L OF CONCERN, DI TCHES, DI KES, BERVB ANDY OR OTHER
RUNOFF/ SEDI MENT CONTROLS SHALL BE | MPLEMENTED. THESE CONTROLS WOULD BE I N COMPLI ANCE WTH VIRG NI A'S ERCS|I ON
AND SEDI MENT CONTROL LAW AND ARE EXPECTED TO M NI M ZE CONTACT OF RUNOFF WTH OJ-1 SO L. WATER COLLECTI NG
W THI N EXCAVATED AREAS COF OU-1 SHALL BE TREATED AS F002 AND FO05 RCRA LI STED WASTE ( SEE BELOW FOR RATI ONALE) .

AT THS TIMg, I T IS ESTI MATED THAT 4,500 CUBI C YARDS OF SO L SHALL EXCEED SI TE- SPECI FI C, Rl SK- BASED
CLEANUP GOALS AND THUS MUST BE REMOVED FROM THE SI TE. SO L SAMPLI NG SHALL DETERM NE WHEN CLEAN- UP CBJECTI VES
HAVE BEEN MET AND EXCAVATI ON MAY CEASE. EXCAVATED SO LS WOULD THEN BE STAGED AND SCREENED ONSI TE I N
COWVPLI ANCE W TH RCRA REGULATI ONS ADDRESSI NG WASTE PI LES (40 CFR 264.250-259). THE SCREENED SO LS SHALL THEN
BE TRANSPORTED TO AN OFF- SI TE THERVAL OXI DATI OV DI SPCSAL FACI LI TY. TRANSPORT WOULD BE | N COWMPLI ANCE W TH RCRA
REQUI REMENTS APPLI CABLE TO TRANSPORTERS CF HAZARDOUS WASTE AND VI RG NI A HAZARDOUS WASTE MANAGEMENT
REGULATI ONS CF JULY 1, 1988, WH CH REQUI RE THAT TRANSPORTERS OF HAZARDQUS WASTE WTHI N VIRG NI A POSSESS A
TRANSPORTER PERM T | SSUED BY THE VI RG NIl A DEPARTMENT OF WASTE MANAGEMENT.

ALL EXCAVATED TRANSPORTED SO LS SHALL THEN BE THERVALLY OXI DI ZED, STABI LI ZEDY SCLI DI FI ED, ANDY OR DI SPCSED
I'N A RCRA SUBTI TLE C LANDFI LL. AVAI LABLE SI TE | NFORVATI ON | NDI CATES THAT CHLOROBENZENE AND TCOLUENE HAVE BEEN
USED AS SOLVENT | N CHEM CAL PRODUCTI ON PROCESSES ONSI TE (SEE PAGE 6). THESE SPENT SCOLVENTS ARE CATEGORI ZED
AS RCRA- LI STED FO02 AND FO05 WASTES, RESPECTI VELY AND ARE CONTAINED IN SO LS OF QUJ-1. PER RCRA LAND DI SPCSAL
RESTRI CTI ONS, AND | N PARTI CULAR, 40 CFR SECTION 268.41, THIS SO L MAY BE DI SPCSED I N A RCRA SUB-TITLE C
LANDFI LL ONLY AFTER THE EXTRACT ( SEE SUBPART D, APPENDI X |) MEETS CRI TERI A | DENTI FI ED I N TABLE CCWE OF 40 CFR
268. 41.

SO LS OF O 1 ALSO CONTAI N S| GNI FI CANT CONCENTRATI ONS OF NAPHTHALENE, NAPHTHALENE DERI VATI VES, AND
NUMEROUS OTHER SEM - VOLATI LE Tl C COVPOUNDS. NAPHTHALENE CONTAI NED IN THE SO L IS NOT A RCRA LI STED WASTE.
THEREFORE, LDR |'S NOT APPLI CABLE W TH REGARD TO NAPHTHALENE. HOWEVER THE SO L CONTAI NI NG NAPHTHALENE | S
SI'M LAR TO RCRA- LI STED WASTES K001 AND K087, WH CH ALSO CONTAI N NAPHTHALENE AND NAPHTHALENE DER! VATI VES.
THEREFORE, NAPHTHALENE TREATMENT STANDARDS FOR KOO1 AND K087 I N 40 CFR SUBPART D ARE RELEVANT AND
APPROPRI ATE. THESE STANDARDS ARE 8.0 M3 KG AND 3.4 M KG NAPHTHALENE RESPECTI VELY. | N EACH CASE, THE
TREATMENT TECHNOLOGY USED AS A BASI S FOR DEVELCPI NG THE STANDARDS WAS THERMAL OXI DATI ON ( OR | NCI NERATI ON) .
THEREFORE, PRI CR TO DI SPCSAL, NAPHTHALENE CONCENTRATI ONS SHOULD BE REDUCED TO 3.4 MY KG (OR THE LOAER
STANDARD) .



THERVAL OXI DATI ON VI A | NCI NERATION I N A UNI T MEETI NG RCRA SUBPART O REQUI REMENTS W LL REDUCE ORGANI C
CONTAM NANT CONCENTRATIONS | N THE SO L BY 99.99 PERCENT AND THUS MEET BOTH APPLI CABLE AND RELEVANT AND
APPROPRI ATE LDR REQUI REMENTS. | F NECESSARY, THE SO L SHOULD BE STABI LI ZEDY SOLI DI FI ED PRI CR TO DI SPCSAL TO
MEET RCRA CHARACTERI STI C WASTE CRI TERI A, PARTI CULARLY THE CRITERIA FOR ARSENIC (5.0 MJ L EP TOXIA TY).

CHEM CALS STORED I N ONSI TE PROCESS BU LDI NGS SHALL ALSO BE | NCI NERATEDY DI SPOSED OFFSI TE | N COVPLI ANCE W TH
LDRS. EXCAVATED AREAS WLL BE BACKFI LLED W TH CLEAN FI LL, GRADED AND REVEGETATED. AT TH S PO NT, SALS
WTH N QU1 WLL NO LONGER PRESENT AN UNACCEPTABLE RI SK TO HUVAN HEALTH AND THE ENVI RONMENT. NO FURTHER
MAI NTENANCE OF THE AREA WLL BE REQU RED TO M Tl GATE RI SK.  ( THEREFORE, THERE ARE NO CPERATION  AND
MAI NTENANCE COSTS.) AT THI'S PO NT, A RCRA CLEAN CLOSURE FOR THE FORMER RCRA UNI TS OF CONCERN WLL BE
COWPLETE. ( GROUNDWATER REMEDI ATI ON NECESSARY TO COWPLETE RCRA CLEAN CLOSURE WLL BE SELECTED UNDER QU-2.)

THE MAJCR COVPONENTS AND ASSCCI ATED COSTS OF THE SELECTED REMEDY ARE SUMVARI ZED | N TABLE 13, WHI LE ARAR S
FOR THE SELECTED REMEDY ARE SUWMARI ZED | N TABLE 12.

#SD
Xl'1. STATUTORY DETERM NATI ONS

THE SELECTED REMEDY MEETS STATUTCRY REQUI REMENTS OF CERCLA AND THE NCP. THE REMEDY |'S PROTECTI VE COF HUMAN
HEALTH AND THE ENVI RONMENT, COWVPLI ES W TH APPLI CABLE CR RELEVANT AND APPRCOPRI ATE REQUI REMENTS, UTI LI ZES
PERVANENT SOLUTI ONS TO THE MAXI MUM EXTENT PRACTI CABLE, | S COST EFFECTI VE, AND SATI SFI ES THE STATUTORY
PREFERENCE FOR TREATMENT VWH CH PERVANENTLY AND SI GNI FI CANTLY REDUCES THE VOLUME, TOXICI TY CR MOBI LI TY COF
HAZARDOUS SUBSTANCES AS A PRI NCI PAL ELEMENT.

PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

THE SELECTED REMEDY W LL PROVI DE PROTECTI ON VI A EXCAVATI ON AND REMOVAL OF ALL SO LS EXCEEDI NG
S| TE- SPECI FI C HEALTH- BASED LEVELS. REMOVAL OF THE SO LS OF CONCERN W LL REDUCE POTENTI AL CARCI NOGENI C RI SK
PRESENTED BY THE SO LS TO WTH N THE (10-4) TO (10-7) RANGE, WH LE HAZARD | NDI CES FOR NON- CARCI NOGENS W LL BE
REDUCED TO LESS THAN ONE. CONVENTI ONAL ENG NEERI NG CONTROLS W LL PREVENT ANY SHCORT- TERM RI SKS DURI NG
EXCAVATI ON.

COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARAR S)

THE SELECTED REMEDY WLL COWPLY WTH ALL ARARS OF CONCERN, BY REMOVI NG SO LS WH CH EXCEED HEALTH BASED
CLEAN- UP LEVELS, CONTAM NANT LOADI NG TO GROUNDWATER W LL BE REDUCED TO A PO NT WHERE MCL'S, WQC, OR HEALTH
BASED CRI TERI A ARE ACH EVED. SINCE THE EXCAVATED SO L WLL CONTAI N RCRA LI STED WASTES F002 AND FO0O05,

APPLI CABLE OR RELEVANT AND APPROPRI ATE RCRA LDRS WLL BE MET PRICR TO DI SPCSAL. REMOVAL OF ALL SO L
EXCEEDI NG HEALTH- BASED LEVELS WLL MEET RCRA CLEAN CLOSURE REQUI REMENTS FOR LAGOONS 1,2 AND 3 AND BACKFI LL
NORTH UPON | MPLEMENTATI ON OF A GROUNDWATER REMEDY (PART OF OJ-2). SEE SECTION X, SELECTED REMEDY, AND
TABLE 13 FOR A MORE DETAI LED DI SCUSSI ON OF ARAR S.

COST EFFECTI VENESS

THE SELECTED REMEDY AFFORDS OVERALL EFFECTI VENESS PROPORTI ONATE TO | TS COSTS.  VWH LE ENHANCED
VOLATI LI ZATION | S EXPECTED TO BE LESS COSTLY, REDUCTI ON OF SEM - VOLATI LES TO CRI TERI A OF CONCERN CANNCT BE
CONFI RVED AT THS TIME.  VWH LE THE ESTI MATED COST OF ONSI TE THERVAL OXI DATION | S LESS THAN THE ESTI MATED COST
OF OFFSI TE THERVAL OXI DATI ON, THE ACTUAL COST OF THESE ALTERNATI VES MAY BE RELATI VELY EQUAL. ONSI TE THERVAL
OXI DATI ON DOES NOT PROVI DE THE SHORT- TERM EFFECTI VENESS ( SEE BELOW OF THE SELECTED REMEDY AND | S NOT AS
| MPLEMENTABLE.

UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT ( OR RESCURCE RECOVERY) TECHNOLOG ES TO THE
MAXI MUM EXTENT PRACTI CABLE THE SELECTED REMEDY PROVI DES THE BEST BALANCE OF TRADECOFFS AMONG THE ALTERNATI VES
W TH RESPECT TO THE EVALUATI ON CRI TERI A, PARTI CULARLY THE FI VE PRI MARY BALANCI NG CRITERIA. | N ADDI Tl ON,
TECHNOLOG ES TO THE MAXI MUM EXTENT PRACTI CABLE.

CFFSI TE THERVAL OXI DATI ON AND ONSI TE THERVAL OXI DATI ON ARE EQUALLY EFFECTI VE | N THE LONG TERM AND ARE BOTH
PERVANENT REMEDI ES. ENHANCED VCOLATI LI ZATION | S NOT KNOWN TO BE AS EFFECTI VE | N THE LONG TERM PARTI CULARLY
W TH REGARD TO REDUCTI ON EFFI CI ENCY FCR SEM - VOLATI LE ORGANI CS.  SHOULD Sl GNI FI CANT CONCENTRATI ONS OF
SEM - VOLATI LES REMAIN | N RESI DUALS AFTER ENHANCED VCOLATI LI ZATI ON, TH S ALTERNATI VE WOULD NOT BE AS PERVANENT.
SI M LARLY, WH LE OFFSI TE AND ONSI TE THERVAL OXI DATI ON REDUCE THE TOXICI TY, MOBILITY OR VOLUME OF ORGAN C
CONTAM NANTS TO THE MAXI MUM EXTENT POSSI BLE, ENHANCED VOLATI LI ZATI ON MAY NOT' REDUCE  SEM - VOLATI LES TO THE
SAME EXTENT.



OFFSI TE | NCI NERATI ON IS THE MOST READI LY | MPLEMENTABLE ALTERNATI VE. VH LE | NCI NERATCR CAPACI TY DOES NOT
MEET DEVMAND AT TH' S TI ME, CAPACI TY SHOULD BE ADEQUATE AT THE TI ME OF THE REMEDI AL ACTION. ONSI TE THERVAL
OXI DATION | S | MPLEMENTABLE. HOWEVER, SPECI AL POLLUTI ON CONTROLS (A FORCED FLUX CONDENSER AND H GH ENERGY
CCLLI SI ON SCUBBER) WOULD LI KELY BE | NSTALLED TO M NIM ZE ARSENI C EM SSI ONS AND RESULTANT Rl SK.  THESE
CONTRCLS ARE NOT AVAI LABLE ON MCBI LE | NCI NERATORS AT THI'S TI ME AND WOULD HAVE TO BE | NSTALLED ON SUCH A UNI T
AS PART OF THS REMEDY. DESIGN, | NSTALLATI ON AND TESTI NG OF THESE CONTRCLS WLL LIKELY RESULT IN A LONGER
| MPLEMENTATI ON TI ME THAN THAT FOR OFFSI TE THERVAL OXI DATION. | N ADDI TI ON, GONTI NUCUS MONI TORI NG WOULD BE
NECESSARY DURI NG ONSI TE THERVAL OXI DATI ON TO CONFI RM EFFECTI VENESS OF ARSENI C EM SSI ON CONTRCLS.  DUE TO THE
EXPECTED LONGER | MPLEMENTATI ON TI ME, ONSI TE THERVAL OXI DATI ON WOULD NOT BE AS EFFECTI VE I N THE SHORT TERM
SI M LARLY, ENHANCED VCLATI LI ZATION IS EXPECTED TO REQUI RE SI M LAR AR EM SSI ON CONTRCLS. ASSCCl ATED
EM SSI ON CONTRCOL TESTS WOULD SUPPLEMENT BENCH AND PI LOT- SCALE TESTS NECESSARY TO CONFI RM THE EFFECTI VENESS
AND DESI GN OF ENHANCED VOLATI LI ZATION. | N ANY CASE, RI SK TO RESI DENTS FROM Al R EM SSI ONS ~ GENERATED AT AN
OFFSI TE THERVAL OXI DATI ON FACI LI TY ARE EXPECTED TO BE | NSI GNI FI CANT.

OVERALL, COFFSITE THERVAL OXI DATION | S THE SELECTED REMEDY DUE TO | TS | MPLEMENTABI LI TY AND SHORT- TERM
EFFECTI VENESS. DESI GN AND CONSTRUCTI ON CF SPECI AL Al R POLLUTI ON CONTRCLS W LL BE UNNECESSARY AND ASSCCl ATED
POTENTI AL DELAYS AVO DED. OPERATI ONAL PROBLEMS RELATI NG TO CONTRCL OF EM SSI ONS WTH TH S EQUI PMENT W LL BE
ELI M NATED AS WELL AS RESULTANT CARCI NOGENI C RI SK TO RESI DENTS IN THE VI NI TY OF THE SI TE.

THE COMMUNI TY SURROUNDI NG THE SI TE STRONGLY FAVORS THE SELECTI ON CF AN OFFSI TE TREATMENT ALTERNATIVE. THE
COMMUNI TY HAS EXPRESSED CONCERN REGARDI NG EXPCSURE TO EM SSI ONS FROM AN ONSI TE TREATMENT UNIT.  THE
COMMUNI TY ALSO FAVORS PERFORMANCE OF THE REMEDY AS SOON AS PCSSIBLE.  AS DI SCUSSED PREVI QUSLY, DELAYS MAY BE
I NCURRED DURI NG THE DESI GN AND | MPLEMENTATI ON OF BOTH ONSI TE TREATMENT REMEDI ES.  BASED ON THE ABOVE
CONSI DERATI ONS, EPA HAS SELECTED OFF- SI TE THERVAL OXI DATI ON AS THE REMEDY. THE COMMONVEALTH OF VIRG NI A
CONCURS IN THI S SELECTI O\

PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT
THE SELECTI ON OF OFFSI TE THERVAL OXI DATI ON SATI SFI ES THE STATUTORY PREFERENCE FOR TREATMENT VWH CH

PERVANENTLY AND SI GNI FI CANTLY REDUCES THE VOLUME, TOXICI TY OR MBI LI TY OF HAZARDOUS SUBSTANCES AS A PRI NCI PAL
ELEMENT CF THE REMEDY.
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GREENWOOD CHEM CAL SI TE
ALBEMARLE COUNTY, VIRG NI A
OPERABLE UNI T ONE

RESPONSI VENESS SUMVARY

TH' S RESPONSI VENESS SUMVARY |'S | NTENDED TO DOCUMENT PUBLI C CONCERNS AND COMVENTS EXPRESSED DURI NG THE

PUBLI C COMVENT PERI CD REGARDI NG GREENWOCD CHEM CAL SI TE CPERABLE UNIT ONE (QU-1).
EPA' S RESPONSES TO THE COMMENTS AND CONCERNS THAT WERE RECEI VED.

1.0 OVERVI EW

2.0 SUWARY COF COMMENTS AND RESPONSES

3. 0 REMAI NI NG CONCERNS

ATTACHVENT:

LI ST OF COMWUN TY RELATI ONS ACTI VI TI ES
CONDUCTED AT THE GREENWOCD CHEM CAL SI TE

1.0 OVERVI EW

THE SUMVARY ALSO DOCUMENTS

I NFORVATI ON | S ORGANI ZED AS FOLLOWE:

SUPERFUND REMEDI AL ACTI ONS ASSOCI ATED W TH CLEANUP OF THE GREENWOOD CHEM CAL SI TE WLL BE CONDUCTED I N

STACGES KNOMN AS OPERABLE UNI TS (QUS).

EPA RECENTLY COVPLETED AND RELEASED A FOCUSED FEASI Bl LI TY STUDY

(FFS) AND A PROPGCSED PLAN FOR OU-1 WHI CH ADDRESSES CONTAM NATED SO L ASSOCI ATED W TH FOUR FORMER LAGOON
LOCATI ONS AND A BACKFI LL AREA, AND DRUVS/ CONTAI NERS OF CHEM CALS REMAI NI NG | N ONSI TE BU LDI NGS.

A PUBLI C COMWENT PERI GD ON THE FFS AND PROPCSED PLAN FOR OU-1 BEGAN ON AUGUST 24, 1989, AND AT THE REQUEST

OF THE LOCAL CI TI ZENS CGROUP, EXTENDED UNTI L OCTCBER 24, 1989.

THE COMMENT PERI OD, AN WELL AS THE LCOCAL

AVAI LABI LITY OF COPI ES OF THE FFS AND PROPCSED PLAN, WERE ANNOUNCED TO THE COMMUNI TY- OF- CONCERN | N THE

CHARLOTTESVI LLE DAILY PROGRESS ON THE FI RST DAY CF THE PUBLI C COMMENT PERI CD.

THE ANNOUNCEMENT ALSO PROVI DED

I NFORVATI ON ABQUT A PUBLI C MEETI NG TO DI SCUSS THESE DOCUMENTS. THE MEETI NG HELD ON SEPTEMBER 12, 1989, WAS
ATTENDED BY APPROXI MATELY 40 PECPLE.

2.0 SUMVARY OF COMMENTS AND RESPONSES

GENERAL OBJECTI VE AND CLARI FI CATION OF OPERABLE UNIT | (QU- 1)

1.

I N REFERENCE TO THE PROPOSED PLAN, WHAT AREA IS | NVOLVED WHEN THE
TERM "ONSI TE" | S USED?

EPA RESPONSE: ( SPOKESMAN REFERRED TO A LARCE DI SPLAY VAP WHI LE
ANSVERI NG THE QUESTI ON.) "ONSI TE' REFERS TO THE AREA CF THE
FACI LI TY PROPERTY OR APPROXI MATELY FI VE ACRES.

EPA |'S PROPCSI NG TO SPEND ABQUT $8 M LLI ON ON THE CLEANUP CF QU 1.
VWHAT |'S EPA PLANNI NG TO DO TO PROTECT THE | NTERESTS OF PECPLE WHO
DON T LIVE CLCSE TO THE SITE? 1S THE AGENCY GO NG TO SPEND THAT
MONEY TO MAKE A Fl VE- ACRE PLOT HABI TABLE OR SPEND THE MONEY TO
PROTECT ALL OF THE PECPLE LI VING I N SURRCUNDI NG AREAS?

EPA RESPONSE: EPA POLI CY | S TO RENDER THE GROUNDWATER BOTH UNDER AND
AROUND THE SI TE DRINKABLE. THE 1.3 ACRES OF QU1 COWRI SE THE
PORTION OF THE SITE WTH THE H GHEST LEVELS OF SO L CONTAM NATI ON.
ADDRESSI NG TH' S AREA WLL ELI M NATE A MAJOR GROUNDWATER CONTAM NANT
SOURCE. | F THE SCQURCE | S ELI M NATED, ADDI TI ONAL CONTAM NANTS CAN NO
LONGER M GRATE | NTO THE GROUNDWATER.  CONSEQUENTLY, THOUGH EPA MNAY
SPEND MONEY ON ACTI ONS THAT WLL OCCUR I N THE RELATI VELY SMALL AREA
OF OU-1, THESE ACTI ONS SHOULD BENEFI T THE ENTI RE SURROUNDI NG AREA.

EPA W LL PERFCRM ADDI TI ONAL GROUNDWATER MONI TORI NG FOLLOW NG



| MPLEMENTATI ON OF THE PROPOSED REMEDI AL ACTI ON TO DETERM NE THE

| MPACT OF CONTAM NATED SO L REMOVALS. | T IS PCSSI BLE THAT A POCKET
OF CONTAM NATED GROUNDWATER COULD REMAI N AFTER SO L REMOVAL. | F
TH S | S THE CASE, EPA WLL UNDERTAKE A REMEDY, SUCH AS PUMPI NG THE
CONTAM NATED GROUNDWATER OQUT OF THE GROUND AND TREATING IT. A

DECI SI ON REGARDI NG GROUNDWATER W LL BE MADE | N THE FOLLOW UP

ACTIVI TI ES THAT EPA EXPECTS TO CONCLUDE | N ABQUT A YEAR

TYPE OF CONTAM NATI ON AND EXTENT COF M GRATI ON
1. ARE THE PRIMARY SO L CONTAM NANTS VOLATI LE CRGANI CS OR METALS?

EPA RESPONSE: VCOLATI LE AND SEM - VOLATI LE ORGANI CS ARE GENERALLY A CONCERN I N CASES OF GROUNDWATER
CONTAM NATION. AT THS SITE, THE CRGANICS IN THE SO L ARE M GRATI NG TO THE GROUNDWATER AND CONSTI TUTE A
PRI MARY GROUNDWATER PROBLEM METALS IN THE SO L PRESENT A PROBLEM VI A DI RECT CONTACT.

DUE TO THE HI GH CLAY CONTENT OF THE SO LS, THE METALS ARE NOT M GRATI NG | NTO GROUNDWATER TO A
SI GNI FI CANT EXTENT.

ELEVATED METALS ARE NOT APPEARI NG I N GROUNDWATER AT THI S TIME. ALSO, THE SO L CONTAM NATION IS
LOCALI ZED I N THE AREA OF THE FORVER FACI LI TY AND ELEVATED CONCENTRATI ONS OF SI TE- RELATED METALS HAVE NOT
BEEN DETECTED | N CFFSI TE SO LS.

2. DO CONTAM NANTS I'N THE GROUNDWATER BECOME LESS CONCENTRATED W TH DI STANCE FROM THE SI TE?

EPA RESPONSE: AS EXPECTED, CONCENTRATI ONS CF S| TE- RELATED CONTAM NANTS DECLI NE W TH DI STANCE FROM THE
PRI MARY SQURCES OF CONTAM NATI ON.  FOR I NSTANCE, A MONI TORI NG VELL ONSI TE HAS H GH LEVELS OF CONTAM NATI ON,
BUT THOSE LEVELS DECREASE SI GNI FI CANTLY AT A PO NT 500 FEET DOMGRADI ENT OF THE WELL. CONTAM NANTS HAVE NOT
BEEN DETECTED | N RESI DENTI AL WELLS DOMGRADI ENT OF THE S| TE ( APPROXI MATELY 2,000 FEET AWAY). THIS IS THE
DI LUTI ON EFFECT. CROUNDWATER FLOW FROM THE MOUNTAI N BEHI ND THE SI TE HELPS DI LUTE =~ CONTAM NANT
CONCENTRATI ONS.

3. DCES EPA NAI NTAIN ANY DONNGRADI ENT MONI TORI NG WELLS CFF S| TE?

EPA RESPONSE: THE MONI TORI NG WELL FARTHEST DOMNGRADI ENT OF OJ-1 |'S ABQUT 500 FEET SOUTHEAST COF LAGOON
5. AT THAT PO NT, CONTAM NANT LEVELS ARE LOW ENQUGH THAT THE GROUNDWATER |'S ALMOST DRI NKABLE. THERE ARE
NO MONI TORI NG WELLS DOANGRADI ENT OF THI'S PO NT. HOAEVER, THERE ARE DOMNGRADI ENT RESI DENTI AL WELLS THAT MAY
BE SAMPLED PERI CDI CALLY AS PART OF EPA'S ONGO NG ACTI VI Tl ES.

4.  HOWFAR HAS CONTAM NATI ON SPREAD?

EPA RESPONSE: A MONI TORI NG WELL LOCATED 500 FEET SQUTHEAST OF LAGOON 5 CONTAI NED DETECTABLE
CONCENTRATI ONS OF SOVE CONTAM NANTS, BUT AT A WELL ABQUT A HALF M LE DOMGRADI ENT OF THE SITE, NO
CONTAM NANTS HAVE BEEN DETECTED. THEREFORE, CONTAM NANTS HAVE M GRATED TO A PO NT BETWEEN 500 FEET AND
ONE- HALF M LE FROM THE SI TE.

EPA HAS | NSTALLED ABOQUT 25 MONI TORI NG WELLS. ADDI TI ONAL WELLS M GHT HELP FURTHER DEFI NE THE
CONTAM NANT PLUME, BUT EPA MAY DETERM NE THE EXTENT OF CONTAM NANT M GRATI ON BY USI NG GROUNDWATER MCDELI NG
MODELI NG USES AVAI LABLE | NFORVATI ON ABQUT THE SI TE TO PREDI CT HOW FAR CONTAM NATI ON W LL M GRATE.

5. FROM HAY THROUGH JULY 1989, ALBEMARLE COUNTY HAD THE H GHEST
RAI NFALL EVER RECORDED FOR THI S AREA. THE GROUND WAS SATURATED, AND
THERE WAS A LOT OF RUNCFF. DO CONDI TIONS LI KE TH S | NCREASE THE
SPREAD OF CONTAM NATI ON?

EPA RESPONSE: THERE ARE VAR QUS THECRI ES REGARDI NG THI S QUESTI ON. WHEN THE WATER TABLE | S LON THERE
I'S LESS WATER AVAI LABLE TO DI LUTE CONTAM NATION.  WHEN THERE | S SI GNI FI CANT PRECI PI TATION, THERE IS  MORE
OPPORTUNI TY FOR SO L CONTAM NANTS TO M GRATE TO GROUNDWATER.

(THE SPEAKER SUGGESTED THAT EPA SHOULD RESAMPLE RESI DENTI AL WELLS SOON.)

FI NANCI AL LI ABI LI TY ASSOCI ATED W TH CLEANUP



1. WHAT DCES THE TERM " RESPONSI BLE PARTY" MEAN? DOES I T | MPLY
LI ABI LITY FOR CLEANUP COSTS?

EPA RESPONSE: RESPONS| BLE PARTI ES (RPS) ARE ALL THOSE WHO HAVE BEEN DETERM NED TO BE AT LEAST
PARTI ALLY RESPONSI BLE FCR THE CONTAM NATION OF A SITE. THESE PARTI ES MAY | NCLUDE PAST AND PRESENT OMERS,
GENERATORS AND TRANSPCRTERS OF THE HAZARDQOUS SUBSTANCES OF CONCERN.  EPA HAS | DENTI FI ED SOVE POTENTI ALLY RPS
ASSOCI ATED WTH THI S SI TE, BUT ADDI TI ONAL POTENTI ALLY RPS NMAY STILL BE CONFI RVED.

ROUTI NELY, UNDER SUPERFUND, THOSE RESPONSI BLE FOR CREATI NG A PROBLEM ARE G VEN THE OPPORTUNI TY TO TAKE
CORRECTI VE ACTIONS. | F THEY DECLINE TO DO SO, EPA UNDERTAKES THE ACTI ON USI NG SUPERFUND MONEY. RPS ARE
HELD LI ABLE FCR ANY CLEANUP COSTS | NCURRED BY EPA, HONEVER, AND EPA WLL TAKE LEGAL ACTI ON TO RECOVER THOSE
FUNDS.

2. WHAT ARE THE STATE S FI NANCI AL RESPONSI BI LI TIES FOR TH S TYPE OF CLEANUP ACTI ON?
EPA RESPONSE: THE STATE | S RESPONSI BLE FCR 10 PERCENT OF ALL CLEANUP COSTS, UNDER SUPERFUND.
S| TE- RELATED RI SK ASSCCI ATED W TH THE SI TE

1. IF 10,000 PECPLE SPENT THEI R LI VES DRI NKI NG THE GROUNDWATER UNDER
THE SI TE, HOW MANY OF THEM COULD EXPECT TO GET CANCER?

EPA RESPONSE: AN ESTI MATED ONE | N 10, 000 PECPLE CONSUM NG ONSI TE GROUNDWATER MAY CONTRACT CANCER
ACCORDI NG TO A BASELI NE RI SK ASSESSMENT PERFORVED BY EPA.

2. COULD WATER FOAL THAT STCGP AT THE SI TE SPREAD CONTAM NATI ON TO OTHER AREAS NEARBY?

EPA RESPONSE: TH S IS A REMOTE POSSIBILITY. EPA'S CONCERN IS NOT' THAT ANI MALS USI NG THE SI TE M GHT
SPREAD CONTAM NATI ON.  RATHER, THE AGENCY' S CONCERN | S FOR THE EFFECT OF THE SITE ON THE HEALTH OF THE
ANl MALS.

3. WHAT RI SKS WOULD BE ASSOCI ATED W TH Al RBORNE CONTAM NANTS RELEASED
DURI NG SO L EXCAVATI ON AND TRANSPORTATI ON ACTI VI Tl ES?

EPA RESPONSE: THE SHORT- TERM EFFECTS OF REMEDI AL ACTI VI TIES ARE A PRI MARY CONCERN OF EPA, AND Al RBORNE
PARTI CLES WLL BE TAKEN | NTO ACCOUNT DURI NG REMEDI AL DESI GN.  THERE ARE VAR QUS METHODS AVAI LABLE TO CONTROL
Al R TRANSPORT OF CONTAM NANTS, AND EVERY EFFORT WLL BE MADE TO DO SO THE SPECI FI C METHCD W LL BE SELECTED
DURI NG THE DESI GN PHASE.

AVENUES FCOR PUBLI C PARTI Cl PATI ON

1. WHO IS PRESENTI NG GREENWOOD S CASE TO THOSE WHO W LL DECI DE WH CH
SI TES GET FUNDI NG TO PROCCEED W TH REMEDI AL ACTI ONS? WHO | S THE
COMWUNI TY' S ADVOCCATE W TH EPA?

EPA RESPONSE: SEVERAL PECPLE, | NCLUDI NG THE REMEDI AL PRQJIECT MANACER, WORK TOGETHER TO PRESENT
GREENWDOD' S CASE TO EPA HEADQUARTERS. THE STATE IS ALSO I NVOLVED I N TH S EFFORT BECAUSE CF I TS
RESPONSI Bl LI TI ES UNDER SUPERFUND. HOWEVER, THE PUBLI C COMMENT PERI OD | S AN EXCELLENT OPPORTUNI TY FOR THE
COVWUNI TY TO JO N THE EFFORT TO DRAW ATTENTI ON TO I TS NEEDS AND CONCERNS REGARDI NG TH' S SI TE.

THE COWUNI TY RELATI ONS COORDI NATCR (CRC) FOR THE SITE | S THE PRI MARY CONTACT FOR THE PUBLI C WTHI N
THE AGENCY. WHENEVER QUESTI ONS OR CONCERNS ARI SE, | NTERESTED PARTI ES MAY CONTACT THEIR CRC, THE CRC WLL
BRI NG THEI R CONCERNS TO THE ATTENTI ON CF THE APPROPRI ATE PECPLE.
2. SHOULD COVWUN TY MEMBERS ATTEMPT TO ENLI ST THE HELP OF THEI R CONGRESSMEN TO GET FUNDI NG?

EPA RESPONSE: THE TI ME TO CONTACT YOUR CONGRESSMEN | S WHEN THE SUPERFUND BI LL IS PROPCSED FCR
REAUTHCRI ZATI ON.

REMEDI AL ALTERNATI VES FOR QU-1

1. | F EPA SELECTED ALTERNATIVE G 1, NO ACTI ON, WHAT WOULD HAPPEN?
WOULD GROUNDWATER DOMNSTREAM BECOVE | NCREASI NGLY CONTAM NATED?



EPA RESPONSE: | F NO ACTION IS TAKEN, SO L CONTAM NATI ON WLL CONTI NUE TO M GRATE TO GROUNDWATER

HOMNEVER, I T I'S NOT NECESSARI LY TRUE THAT DOMNGRADI ENT GROUNDWATER W LL BECOVE | NCREASI NGLY
CONTAM NATED. EPA DCES NOT HAVE RELI ABLE, HI STCRI CAL GROUNDWATER DATA FOR THIS SITE. ALL OF EPA'S DATA HAS
BEEN CBTAI NED OVER THE LAST FEW YEARS, SI NCE THE AGENCY' S REMEDI AL | NVESTI GATI ONS BEGAN. THERE IS NO
| NFORVATI ON AVAI LABLE TO | NDI CATE WHAT GROUNDWATER QUALITY WAS LI KE DURI NG THE FACI LI TY' S PEAK OPERATI NG
YEARS I N THE 1970S. THEREFCRE, IT'S | MPCSSI BLE TO SAY WHETHER CONTAM NATI ON LEVELS ARE | NCREASI NG OR
DECREASING I T IS LIKELY, THOUGH, THAT GROUNDWATER CONTAM NANT LEVELS ARE DECREASI NG BECAUSE THE FACILITY IS
NO LONGER CPERATI NG AND DI SCHARG NG WASTEWATER | NTO THE LAGOONS.  THI S MEANS THE CONTAM NANT SOURCE IS NO
LONGER BEI NG REPLEN SHED.

2. THE PREFERRED ALTERNATI VE, ALTERNATIVE C 3, |S COFFSI TE | NCl NERATI ON.
VWHERE | S THE | NCl NERATOR LOCATED, AND W LL EPA USE THE NEARBY
RAI LROAD AS A MEANS OF TRANSPORTI NG EXCAVATED SO LS OFF SI TE?
TRANSPORTATI ON COSTS ARE A CONSI DERABLE PORTI ON OF THE REMEDI AL
EXPENSE, AND MONEY | S A VALI D CONCERN.

EPA RESPONSE: THE SPECI FI C | NCI NERATOR THAT WLL BE USED HAS NOT BEEN | DENTI FI ED, YET. THE FACILITY
W LL BE DETERM NED DURI NG THE DESI GN PHASE. | NCI NERATI ON FACI LI TIES WLL BE G VEN AN CPPORTUNITY TO BID TO
PROVI DE THE NECESSARY GOODS AND SERVI CES.

COSTS ARE | MPORTANT.  TRANSPORTATI ON COSTS ARE A MAJCOR CONSI DERATI ON, AND RAI L TRANSPORT COULD BE
BU LT INTO THE REMEDY, IF IT IS FQUND TO BE THE BEST CHO CE. EPA WLL CERTAINLY KEEP THE RAI LROAD S
PROXIM TY TO THE SITE I N M ND.

3. DCES THE 16- MONTH PERI CD OF PERFORVANCE ASSOCI ATED W TH THE
PREFERRED ALTERNATI VE FOR OU-1 | NCLUDE THE DESI GN PHASE, OR DCES I T
BEG N WHEN THE ONSI TE WORK BEG NS?

EPA RESPONSE: ASSUM NG FUNDS ARE AVAI LABLE, THE PER CD OF PERFCRVANCE BEG NS WHEN THE RECCRD OF
DECI SION IS Sl GNED.

4. DO THE OPERABLE UNI TS PROCEED CONCURRENTLY?

EPA RESPONSE: THEY DO W THI N A YEAR EPA EXPECTS TO HAVE ANOTHER PROPCSED PLAN THAT W LL ADDRESS THE
REST CF THE SI TE.

5. WHAT "PRESSURE' | S EPA BON NG TO BY MOVI NG RAPI DLY ON JUST ONE CF
THE OPERABLE UNI TS | DENTI FI ED AT THE SI TE? WLL COVPLETI NG CLEANUP
ACTIONS FOR Q-1 REMOVE THE MAJORI TY COF SI TE- RELATED RI SKS?

EPA RESPONSE: CLEANI NG UP OUJ-1 WLL ADDRESS A PRI NCl PAL THREAT AT THE SI TE, AND EPA HAS SUFFI CI ENT
DOCUMENTATI ON TO SUPPORT THE DECI SION TO TAKE ACTION AT THIS TIME. THERE | S NO REASON TO WAI T.

6. THE COMUNITY | S APPLYI NG FOR A TECHNI CAL ASSI STANCE GRANT (TAG,
BUT HASN T RECEI VED ONE AT THI'S PO NT; SO NO CONSULTANT HAS BEEN
H RED TO REVI EW EPA REPCRTS. YET, EPA HAS TAKEN TH S "EXTRA" ACTI ON
(QU-1). 1S A RESPONSE STILL REQUI RED BY OCTCBER 24, 19897

EPA RESPONSE: YES, A RESPONSE |'S REQUI RED BY THE CLOSE OF THE COMMENT PERI GD. THERE IS NO WAY CF
KNOW NG WHEN THE COVMUNI TY W LL RECEI VE TAG MONEY.

7. WHEN WLL EPA KNOWIF FUNDI NG | S AVAI LABLE TO | MPLEMENT THE
PROPCSED PLAN FCR OU-1? CAN YQU PREDI CT A LI KELY SCHEDULE FOR
RECEI VI NG FUNDS?

EPA RESPONSE: | T''S VERY DI FFI CULT TO SAY WHEN FUNDS W LL BE AVAI LABLE FOR GREENVOCD. THERE IS A SUM
OF MONEY AVAI LABLE FOCR TH' S TYPE OF ACTI ON, BUT THERE ARE MANY SI TES ACROSS THE COUNTRY VYI NG FOR ATTENTI ON.
THE COMVENT PERICD IS A GOCD TI ME FOR THE PUBLI C TO ATTEMPT TO | NFLUENCE FUNDI NG DECI SI ONS. BECAUSE MORE
SI TES MAY BE READY FOR CLEANUP THAN THERE IS MONEY AVAI LABLE TO FUND THE WORK, ENVI RONVENTAL PRI ORI Tl ZATI ON
OF SITES WLL BE NECESSARY FOR THE UPCOM NG FI SCAL YEARS UNTI L SUPERFUND | S REAUTHCRI ZED.

VWHEN THE REMEDI AL DESIGN FOR THIS SITE IS 90 PERCENT COVPLETED, THE SITE WLL BE PRIORI TI ZED. THAT



W LL DETERM NE WHETHER FUNDS TO PROCEED W LL BE MADE AVAILABLE. |F THE SITE | S BELOVTHE FUNDING LINE, |IT
WLL BECOVE PART OF THE "QUEUE'" OF WAITING SITES. |IF A SITE REMAINS N THE QUEUE FOR A YEAR IT

AUTOVATI CALLY RECEI VES MORE PRRORITY PONTS. SO IT IS UNLIKELY A SITE WLL REVAIN I N THE QUEUE FOR TWO
YEARS | N A ROV UNFORTUNATELY, THERE IS NO GOOD WAY TO ESTI MATE WHEN THE SITE WLL BE ACTED ON.  REGON 111
WLL SI MPLY CONTI NUE TO MOVE FORWARD ON THI' S SI TE.

OF COURSE, |F THE RPS AGREE TO UNDERTAKE THE CLEANUP ACTI ON, PRI ORI TI ZATI ON WLL NOT BE A FACTOR, AND
THE CLEANUP WLL PROCEED AS SCON AS PCSSI BLE.

COWENTS | N SUPPORT OF THE PREFERRED ALTERNATI VE

1. A RESIDENT STATED THAT EPA' S PREFERRED ALTERNATI VE APPEARS TO BE THE
"MOST ADVANTACGEQUS' ALTERNATI VE FOR THE LOCAL COVWUNI TY AND FOR ALL
OF ALBEMARLE COUNTY. THE SPEAKER ALSO SAID THAT THHS CHO CE | S "FAR
SUPERI OR' TO THE OTHER OPTI ONS UNDER CONSI DERATI ON.

2. ANOTHER RESI DENT STATED THAT, ALTHOUGH PECPLE HAVE EXPRESSED
CONCERN ABOQUT REMEDI AL COSTS VERSUS THE LEVEL OF RI SK ASSOCI ATED
WTH THE SITE, | T SHOULD BE REMEMBERED THAT THE COVMUNI TY HAS AN
ETH CAL RESPONSI BILITY TO I TS CH LDREN, AND TO ALL THOSE WHO ARE YET
TO COME, TO SEE THAT THIS SITE IS CLEANED UP. TH S SPEAKER SAI D
THAT TH S MATTER | S NOT ABQUT A SPECI FI C FI VE- ACRE PLOT CF LAND BUT,
RATHER, SHOULD BE VI EWED AS A GLCBAL CONCERN. HE APPLAUDED
SUPERFUND AND THE EPA FOR DEVELCOPI NG THI' S KIND OF PROGRAM

3. ONE WRI TTEN COMMENT WAS RECEI VED DURI NG THE PUBLI C COMVENT PERI OD.
THE LETTER WAS FROM THE PRESI DENT OF THE GREENWOCOD C TI ZENS' COUNCI L
VWHO STATED THAT THE GROUP IS OVERWHELM NGY I N FAVOR OF EPA' S
PREFERRED ALTERNATI VE, ALTERNATIVE CG-3. TH S WRI TER URGED EPA TO
EXPEDI TE THE DESI GN AND REMEDI ATION OF QU-1, WH LE ALSO
FAST- TRACKI NG THE REMAI NDER OF THE REMEDI AL | NVESTI GATI ON.

3. 0 REMAI NI NG CONCERNS

ALTHOUGH THE COWMUNI TY IS | N AGREEMENT W TH EPA' S PROPCSED PLAN, TWD AREAS OF CONCERN NOT COVERED BY THE
PLAN REMAI N.

1. THE STATUS OF ONSI TE BU LDINGS IS A CONCERN. ARE THEY CONTAM NATED,
AND WLL THEY BE REMOVED?

EPA RESPONSE: THAT | S UNDETERM NED AT THI'S TIME. THE BU LDI NGS WLL BE ADDRESSED | N THE ONGO NG
STUDY, AND A DECI SI ON SHOULD BE REACHED WTHI N A YEAR

2. | T WAS SUGCGESTED THAT DOANGRADI ENT RESI DENTI AL WELLS SHOULD BE
RESAMPLED SOON TO ALLAY CONCERNS ABQUT CONTAM NANT M GRATI ON THAT
MAY HAVE OCCURRED DURI NG UNUSUALLY HEAVY SUMMVER RAI NS.

EPA RESPONSE: PERI ODI C CFFSI TE MONI TORI NG | S EXPECTED TO CONTI NUE.



TABLE A-1

ESTI MATED NMAXI MUM CONCENTRATI ONS OF
SELECTED TENTATI VELY | DENTI FI ED COVPOUNDS ( TI CS)
DETECTED IN QU-1 SA LS

M KG
1- NAPTHALENEACETI C ACI D 770
1- NAPHTHALENE ACETONI TRI LE 14, 000
1- NAPHTHALENE CARBONI TRI LE 500
N, N- DI METHYL- BENZENEAM NE 600
PHENYL- 2- PI Rl DI NYL METHANCONE 4, 000
N- METHYL- BENZENEAM NE 200
2- AM NO- 5- CHLOROPHENYL- PHENYL - METHANONE 5, 000
5H 1 DENO (1, 2-B) PYRI DI NE 880
UNKNOWN NAPHTHALENE DERI VATI VES 1,700
TOTALS UNKNOAN CONCENTRATI ON 2,400

SOURCE: APPENDI X A, FOCUSED FEASI BI LI TY STUDY

TABLE 6

SO L EXPCSURE PO NT CONCENTRATI ON USED I N THE
SO L LEACH NG MODEL FCR THE | NGESTI ON
OF GROUNDWATER PATHVWAY (I N ME KG

CHEM CAL MEAN CONCENTRATI ON
ARSENI C 26. 1

TOTAL CYAN DE 22.3
BENZENE 0.24
CHLOROBENZENE 1.38
METHYLENE CHLORI DE 0.23
TETRACHLOROETHENE 0.51

TRI CHLORCETHENE 0.014

PAHS ( NAPHTHALENE) 45.9

TI CS ( NAPHTHALENE ACETI C ACI D) 1, 560

TI CS ( TETRAHYDROFURAN) 1.39

CHEM CAL MAXI MUM CONCENTRATI ON
ARSENI C 687
TOTAL CYAN DE 478
BENZENE 7.30
CHLOROBENZENE 150
METHYLENE CHLORI DE 9.1
TETRACHLOROETHENE 27.3
TRI CHLORCETHENE 0. 059
PAHS ( NAPHTHALENE) 3, 300
TI CS ( NAPHTHALENE ACETI C ACI D) 17, 600
TI CS ( TETRAHYDROFURAN) 2.50

* SURFACE SO L CONCENTRATI ON AND SUBSURFACE SO L CONCENTRATI ONS WERE COMVBI NED.



TABLE 7
POTENTI AL GROUNDWATER CONCENTRATI ONS AT THE GREENWOOD CHEM CAL SI TE
ESTI MATED FROM THE SO L LEACHI NG MODEL (I N M3 L)

CHEM CAL MEAN CONCENTRATI ON
ARSENI C 0.014
TOTAL CYANI DE 0. 0065
BENZENE 0.014
CHLOROBENZENE 0.021
METHYLENE CHLORI DE 0.13
TETRACHLORCETHENE 0. 0070
TRI CHLORCETHENE 0. 00055
PAHS ( NAPHTHALENE) 0.24

TI CS (NAPHTHALENE ACETI C ACI D) 8.3

TI CS ( TETRAHYDROFURAN) 0.70
CHEM CAL MAXI MUM CONCENTRATI ON
ARSENI C 0.37
TOTAL CYANI DE 0.14
BENZENE 0.44
CHLOROBENZENE 2.3
METHYLENE CHLORI DE 5.2
TETRACHLORCETHENE 0.38
TRI CHLORCETHENE 0. 0024
PAHS ( NAPHTHALENE) 18

TI CS (NAPHTHALENE ACETI C ACI D) 94

TI CS ( TETRAHYDROFURAN) 1.25



TABLE 8

ESTI MATED EXPOSURE AND RI SK ASSOCI ATED W TH | NGESTI ON
OF GROUNDWATER AND SO L LEACHATE

COVPOUND

ARSEN C

BENZENE

METHYLENE CHLORI DE
TETRACHLORCETHENE
TRI CHLORCETHENE

COVPOUND

ARSENI C

BENZENE

METHYLENE CHLORI DE
TETRACHLOROETHENE
TRI CHLOROETHENE

A.  CARCI NOGENS

CONCENTRATI ON

GEQVETRI C MEAN

1. 4E- 02
1. 4E- 02
1.3E-01
7. OE- 03
5. 5E- 04

MAXI MUM

3. 7E-01
4. 4E-01
5. 2E-00
3.8E-01
2. 4E-03

ESTI MATED CHRONI C DAI LY
I NTAKE (CDI') (MF KG DAY)

AVERAGE

3. 4E-04
4. 2E-04
3. 9E-03
2. 1E-04
1. 7E-05

PLAUSI BLE
MAXI MUM

9. OE- 03
1.3E-02
1.6E-01
1. 2E-02
7. 3E-05



TABLE 8 ( CONTI NUED)

COVPOUND CANCER POTENCY FACTCOR
(M3 K& DAY)
ARSENI C 1. 75E+00
BENZENE 2. 90E- 02
METHYLENE CHLORI DE 7. 50E- 03
TETRACHLOROETHENE 5. 10E- 02
TR CHLORCETHENE 1. 10E- 02
COVPOUND EXCESS UPPER BOUND
LI FETI ME CANCER RI SK
AVERAGE PLAUSI BLE
MAXI MUM
ARSENI C 6E- 04 2. E- 02
BENZENE 1E- 05 4E- 05
METHYLENE CHLORI DE 3E- 05 1E- 03
TETRACHLOROETHENE 1E- 05 6E- 04
TRI CHLORCETHENE 2E- 07 8E- 07
TOTAL 6E- 04 2E- 02
B. NONCARCI NOGENS
COVPOUND CONCENTRATI ON
GEOVETRI C MEAN MAXI MUM
CYANI DE 6. 5E- 03 1. 4E-01
CHLOROBENZENE 2. 1E-02 2. 3E+00
METHYLENE CHLORI DE 1. 3E-01 5. 2E- 00
TETRAHYDROFURAN 6. 9E- 01 1. 2E+00
PAHS ( NAPHTHALENE) 2. 4E-01 1. 8E+01
TICS (NAPH ACE. ACID) 8.3E+00 9. 4E+01
COVPOUND ESTI MATED CHRONI C DAI LY
| NTAKE (CDI) (MF KG DAY)
AVERAGE PLAUSI BLE
MAXI MUM
CYANI DE 2. OE- 04 4. 2E-03
CHLOROBENZENE 6. 3E- 04 7. 0E- 02
METHYLENE CHLORI DE 3. 9E- 03 1. 6E- 01
TETRAHYDROFURAN 2. 1E-02 3. 8E-02
PAHS ( NAPHTHALENE) 3. 6E- 03 2. 7E-01
TICS (NAPH. ACE. ACI D) 1. 3E-01 1. 4E+00
COVPOUND REFERENCE DOSE
(RFD)
(M3 K& DAY)
CYANI DE 2. 00E- 02
CHLOROBENZENE 3. 00E- 02
METHYLENE CHLORI DE 6. 00E- 02
TETRAHYDROFURAN 1. 30E- 02
PAHS ( NAPHTHALENE) 4. 00E- 01
TICS (NAPH ACE. ACI D) 4. 70E- 02



COVPOUND

CYANI DE
CHLOROBENZENE
METHYLENE CHLORI DE
TETRAHYDROFURAN

PAHS ( NAPHTHAL ENE)
TICS (NAPH ACE. ACI D)

HAZARD | NDEX

CDI RFD
AVERAGE

1E- 02
2E-02
7E-02
2E+00
9E- 03
3E+00

LT 1 (5E+00)

PLAUSI BLE
MAXI MUM

2E-01
2E+00
3E+00
3E+00
7E-01
3E+01

LT 1 (6E+02)



TABLE 9

CONCENTRATI ON OF CHEM CALS OF CONCERN DETECTED I N SURFACE SO LS
AT THE GREENWOOD CHEM CAL SITE (I N M3 KG

CHEM CAL MEAN CONCENTRATI ON MAXI MUM
CONCENTRATI ON

ARSENI C 50.3 252
TOTAL CYAN DE 60.9 422
BENZENE 0.31 5. 39
CHLOROBENZENE 6. 82 150
METHYLENE CHLORI DE 0.73 9.1
TETRACHLORCETHENE 0. 66 4.19
TR CHLOROETHENE 0. 046 0. 059
PAH ( NAPHTHALENE) 155 985

TI CS ( NAPHTHALENE ACETI C ACI D) 9,210 17, 600
TI CS ( TETRAHYDROFURAN) ND

ND = NOT DETECTED I N SURFACE SO LS.
SURFACE SO LS. 0 - 5 FEET.



TABLE 10
ESTI MVATED EXPCSURE AND RI SK ASSOCI ATED W TH DI RECT CONTACT W TH
SURFACE SO L BY RESIDENTS LI VI NG ON THE
GREENWDOD CHEM CAL SITE

A.  CARCI NOGENS

COVPOUND SO L CONCENTRATI ON ( M3 KG)
PLAUSI BLE

AVERAGE MAXI MUM
ARSENI C 5. 03+01 2. 52E+02
BENZENE 3. 10E- 01 5. 39E+00
METHYLENE CHLORI DE 7. 30E- 01 9. 10E+00
TETRACHLOROETHENE 6. 60E- 01 4. 19E+00
TRI CHLORCETHENE 4. 60E- 02 5. 90E- 02
COVPOUND ESTI MATED CHRONI C DAI LY | NTAKE (CDI) (M3 K& DAY)

| NCI DENTAL | NGESTI ON
AVERAGE PLAUSI BLE
MAXI MUM

ARSENI C 1. 01E- 05 5. 06E- 05
BENZENE 7. 78E- 08 1. 35E- 06
METHYLENE CHLORI DE 1. 83E- 07 2. 28E- 06
TETRACHLOROETHENE 1. 66E- 07 1. 05E- 06
TRI CHLORCETHENE 1. 15E- 08 1. 48E- 08

ESTI MATED CHRONI C DAI LY | NTAKE (CDI) (M3 KG DAY)

COMPOUND DERVAL ABSCRPTI ON
AVERAGE PLAUSI BLE MAXI MUM
ARSEN C 1. 19E- 06 5. 98E- 06
BENZENE 7. 35E- 08 1. 28E- 06
METHYLENE CHLORI DE 1. 73E- 07 2. 16E- 06
TETRACHLORCETHENE 1. 56E- 07 9. 93E-07
TRI CHLORCETHENE 1. 09-08 1. 40E- 08
COMPOUND CANCER POTENCY FACTCR
(M3 KG DAY)
ARSEN C 1. 75E+00
BENZENE 2. 90E- 02
METHYLENE CHLORI DE 7. 50E- 03
TETRACHLORCETHENE 5. 10E- 02

TRI CHLOROETHENE 1. 10E-02



TABLE 10 ( CONTI NUED)

B. NONCARCI NOGENS

COVPOUND SO L CONCENTRATI ON ( M& KGQ
PLAUSI BLE
AVERAGE MAXI MUM
CYAN DE 6. 09E+01 4. 22E+02
CHLOROCBENZENE 6. 82E+00 1. 50E+02
METHYLENE CHLORI DE 7. 30E-01 9. 10E+00
PAHS ( NAPHTHALENE) 1. 56E+02 9. 85E+02
TICS (NAPH. ACE. ACI D) 9. 21E+03 1. 76E+04
COVPOUND ESTI MATED CHRONI C DAI LY I NTAKE (CDI) (MJ KG DAY)
I NCI DENTAL | NGESTI ON
AVERAGE PLAUSI BLE
MAXI MUM
CYANI DE 1. 22E-05 8. 48E- 05
CHLOROCBENZENE 1. 71E-06 3. 77E-05
METHYLENE CHLORI DE 1. 83E-07 2. 28E- 06
PAHS ( NAPHTHALENE) 2. 00E-05 1. 20E-04
TICS (NAPH ACE. AC D 1. 20E-03 2. 20E-03

ESTI MATED CHRONI C DAI LY | NTAKE (CDI) (M3 KG DAY)

COVPOUND DERMVAL ABSORPTI ON
AVERAGE PLAUSI BLE MAXI MUM
CYANI DE 1. 44E- 06 1. 00E- 05
CHLOROBENZENE 1. 62E- 06 3. 56E- 05
METHYLENE CHLORI DE 1. 73E- 07 2. 16E- 06
PAHS ( NAPHTHALENE) 2. 95E- 05 1. 87E- 04
TICS (NAPH. ACE. ACI D) 1. 75E- 03 3. 34E- 03
COVPOUND REFERENCE DOSE
(M3 K& DAY)
CYANI DE 2. OE- 02
CHLOROBENZENE 3. OE- 02
METHYLENE CHLORI DE 6. OE- 02
PAHS ( NAPHTHALENE) 4. 0E-01
TICS (NAPH. ACE. ACI D) 4. 7E-02
COVPOUND ESTI MATED CHRONI C DAI LY | NTAKE (CDI) (M KG DAY)
| NCI DENTAL | NGESTI ON
AVERAGE PLAUSI BLE
MAXI MUM
CYANI DE 7E- 04 5E- 03
CHLOROBENZENE 1E- 04 3E- 03
METHYLENE CHLORI DE 6E- 06 7E- 05
PAHS ( NAPHTHALENE) 1E- 04 8E- 04
TICS (NAPH ACE. ACI D) 6E- 02 1E-01

HAZARD | NDEX: LT 1 (6E-02) LT 1 (1E-01)



TABLE 11

TARGET CONCENTRATI ONS FOR CHEM CALS I N SO L BASED ON

CHEM CAL

ARSEN C

BENZENE
CHLOROCBENZENE
CYANI DE

METHYLENE CHLORI DE

SEM - VOLATI LE TI CS
TOTAL PAH

( NAPHTHAL ENE)
TETRACHLORCETHENE

TRI CHLORCETHENE

VOLATI LE TI CS

MCL

W

THE GROUNDWATER | NGESTI ON PATHWAY

CONCENTRATI ON
M KG

92
0. 083
32

520
0.1

580

5000

0. 07

0.13

1.0

MAXI MUM CONTAM NANT LIM T (SEE TABLE 12)

WATER QUALI TY CRI TERI A (SEE TABLE 12)

CRITER A

MCL
MCL

WX
HA

HEALTH BASED
1 X (10-5) RISK

BASED ON THRESHOLD
TXIATY

BASED ON THRESHOLD
TXIATY

WX
MCL

BASED ON THRESHOLD
TOXI A TY.

HA = EPA HEALTH ADVI SORY, OFFI CE OF DRI NKI NG WATER, 1987.



TABLE 13
CAPI TAL & ANNUAL OPERATI NG COST ESTI MATE SUMVARY
ALTERNATI VE G 3: OFF-SI TE THERVAL
OXlI DATI ON AND RCRA LANDFI LLI NG

ESTI MATED UNIT
QUANTI TY PRI CE
|. GENERAL ACTI ONS/ S| TE PREPARATI ON
1. CLEAR NG AND GRUBBI NG 1.3 ACRES $5, 000/ ACRE
2. TEMPORARY FENCES, Di TCHES, 1,000 LF $5/ LF
DI KES AND BERVS
3. TEMPCRARY STAG NG AREA 2,500 SY $4/ SY
AND SEDI MENT CONTRCL
4. DECONTAM NATI ON FAC LI TY LS --
5. ADM NI STRATI VE AND HEALTH 2 MONTHS $4, 000/ ND,
& SAFETY TRAI LERS
oosT REFERENCES
(1989) | REMARKS
|. GENERAL ACTI ONS/ S| TE PREPARATI ON
1. CLEAR NG AND GRUBBI NG 6, 500 REFERENCE 50. COST
PER CY WAS
ADJUSTED
2. TEMPORARY FENCES, Di TCHES, 5, 000 REFERENCE 50. COST
PER CY WAS
ADJUSTED
DI KES AND BERVS
3. TEMPCRARY STAG NG AREA 10, 000 REFERENCE 50.
AND SEDI MENT CONTROL
4. DECONTAM NATI ON FAC LI TY 10, 000
5. ADM NI STRATI VE AND HEALTH 8, 000

& SAFETY TRAI LERS

SUBTOTAL 39, 5000



ESTI MATED UNI'T

QUANTI TY PRI CE
I'1. CONTAM NATED SO L TREATMENT
1. EXCAVATI ON, | NCLUDI NG CLEAN 5,000 TONS $50/ TON
SO L COVERS, IN LAGOONS 1 & 3
2. TRANSPORTATI ON COST (TO AN EPA- 4,500 TONS $225/ TON
APPROVED Di SPOSAL FAC LI TY)
3. OFF-SI TE THERVAL OXI DATI ON AND 4,000 TONS $1, 200/ TON
LANDFI LLI NG
4. DECONTAM NATI ON AND DI SPOSAL OF L.S. --
REFUSE
5. PACK, MANI FEST, TRANSPORT OFF- S| TE L.S. --
DI SPOSAL OF CHEM CALS
cosT REFERENCES
(1989) | REMARKS
I'1. CONTAM NATED SO L TREATMENT
1. EXCAVATI ON, | NCLUDI NG CLEAN 250, 000 REFERENCE 64
SO L COVERS, |N LAGOONS 1 & 3 COST PER CY
WAS ADJUSTED.
2. TRANSPORTATI ON COST (TO AN EPA- 1,012, 500 REFERENCE 62
APPROVED Di SPOSAL FAC LI TY)
3. OFF-SI TE THERVAL OXI DATI CN AND 5, 400, 000 REFERENCE 44.
LANDFI LLI NG ALSO REFER TO
FOOTNOTE #3,
APPENDI X C.
4. DECONTAM NATI ON AND DI SPOSAL OF 200, 000
REFUSE
5. PACK, MANI FEST, TRANSPORT OFF- S| TE 85, 000

DI SPCSAL OF CHEM CALS

SUBTOTAL 6, 947, 000



1.

4.

1.

4.

TABLE 13 ((CONTI NUED)

SUPPCRTI NG ACTI VI TI ES

SO L SAMPLI NG ANALYSI S FOR SO L
CONTAM NATI ON MONI TORI NG

ENVI RONMENTAL MCDELI NG AND STUDI ES

SO L SAMPLI NG AND ANLYSI S FOR
BACKGROUND MONI TORI NG

ADDI TI ONAL SUPPCRT FACI LI TI ES

FOR PROCESSI NG AND LANDFI LL
OPERATI ONS

SUPPCRTI NG ACTI VI TI ES

SO L SAMPLI NG ANALYSI S FOR SO L
CONTAM NATI ON MONI TORI NG

ENVI RONMENTAL MCDELI NG AND STUDI ES

SO L SAMPLI NG AND ANALYSI S FCR
BACKGROUND MONI TORI NG

ADDI TI ONAL SUPPCRT FACI LI TI ES
FOR PROCESSI NG AND LANDFI LL
OPERATI ONS

SUBTOTAL

ESTI MATED
QUANTI TY

50 DAYS

L.S.

L.S

50 DAYS

cosT
(1989)

100, 000

150, 000

42, 500

342, 500

UNIT
PRI CE

$2, 000/ DAY

$850/ DAY

REFERENCES
| RENVARKS

REFERENCE 43

REFERENCE 44

50, 000

REFERENCE 64



TABLE 13

CAPI TAL & ANNUAL OPERATI NG COST ESTI MATE SUMVARY
ALTERNATI VE C3: OFF-SI TE THERVAL
OXI DATI ON AND RCRA LANDFI LLI NG

ESTI MATED UNIT
QUANTI TY PRI CE
V. SITE CLOSURE
1. BACKFILL AND REGRADI NG 4,500 CY $20/ CY
2. SI TE RESTORATI ON 1.3 ACRE $3, 000/ ACRE
cosT REFERENCES
(1989) | REMARKS
V. SI TE CLOSURE
1. BACKFILL AND REGRADI NG 90, 000 REFERENCE 50
2. SITE RESTORATI ON 3, 900 REFERENCE 50
SUBTOTAL 93, 000
TOTAL | NDI RECT COST 7,422, 900
cosT REFERENCES
(1989) | REMARKS
V. | NDI RECT COST
HEALTH AND SAFETY @10 PERCENT 101, 000
BI D AND SCOPE CONTI NGENCY @
15 PERCENT 1,113, 000
PERM TTI NG AND LEGAL @5 PERCENT 50, 000

ENG NEERI NG AND DESI GN @ 10 PERCENT 101, 000

TOTAL | NDI RECT COsT 1, 365, 000
TOTAL CAPI TAL COST 8, 787, 900
VI. ANNUAL O & M 0

VII. TOTAL PRESENT WORTH 8, 787, 900

NOTE: = COST PERTAINS TO ON-SITE ACTIVITIES O\MLY $1, 010, 400



